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I, mmmenm 
fh6 ©iiemieal -aa-fcttf® of Titaala a aaterial of 
©xttaordiaary plias»#ologi®al poteasj., Mas m©t m fmt 
bsea -tlueitatsi# Tim Mol©e«le of tliia vitaain is so 
lar^ tMt sem® «a«ertaJ.atf ®T®a ©xists ia its @apiri®al 
fomula as feas«t ©a .most ©awful mltiaat© aaalys®s, 
WmmmntB amQuatiag. to oae-tliirft ©f tim whoX® h,atB 
Mm strippet firsm tli® aoieeiile toj 4i,g@stioG witia hjtoo-
tlilQPi© asifi aa4 hmm ^ea iientifiei. Some iafonaatioa 
abo^ut tli@i3r limkags to 9mh. ©ttier aad to tli© wMoi© lias 
b@©a s@0ttr«a. fl® ia©tal #©bal.t, ana the aoid mdioal 
haire Ijtea shown to "b# prssenti oeeurreae®® wliiek 
mm unit^® ameag l3io#iieittiaal sat#rial®, fim aajor portion 
of tlia aoieeule^ liowewr, tliat part bearing the metal, is 
a material of »*rteit>le stability, resistaat to tlae usual 
mitJiotB 0f attack, sad after four y®ars of effort by nm-
mmm iar#stigators still largelj ualaiow. flie si^iifi* 
oane® of vitiiaia in meiiein© aai aiitritiQa mlom is 
«pl® to ^ Justify iateasiir® r@g®ar©h to iiaraT#! its Qhmi* 
istryj the mexpe-attd ©onpositioii ant miq.w.@ elteKiieal 
btliairior, present a eliall®agiiig prQl?lea wertliy of tto best 
iatelleotual and S0l«atifl® effort# 
fMe work presented la ttiis thesis is a furtlier ia-
v©stl^ti©a of til# fra^ati- of Titasiia Bj^g prodmeei fey 
liytifoeiilori# a§it bydrelysis. q,iiaiitities of tlies© 
g 
ant tl»ir etemleal aM pJijsieal ,elmraet@ri»-
tiom Qoaatitmt® tk© Dmik ef tii© mrk* feiijaia waetlons 
of tii# lata^t aol®©.iil« of ta» irit^amia inTsstigated 
ia A®tail, as %imf bor® m tli# prolileias of straetur® aa4 
eomposi%i©a. Is partietilai", tto oatalytlo aeti-rlty of 
isiie Titamia ia oxltatloa »a@tioas was istiidiei. 
s 
II, HISTOHIGIL 
fli® -prmmm of an aatl'-peraloioms antmla faetor 
in whol® liTOr ©xteaets lias b®@ii Icaom sine© Itl® (1|, 
Tim isoiatioa of tJ» pmr# faetor proved t© b@ an @xe@p-
ticmallf Aiffldttlt task aai. twaty-tWQ f&mB ©laps®t 
feefore ttoe mow teowa as vitaialri was is©--
latet (Sg S), It was ateessarj to follow &mh step ia 
til# Isolatio-a tin# slow, ©frati© aad ©xpejisiv© eliaioal 
mmpQuam ©f p@ira.isj.©«s mmi& feti®ats, fl» fastoif profit 
to fe® matter iatrt ©&#Mi«ailf aai to toe p^^seat ia liwy 
4a only aiaut# tttaatitl®®, followlag tli® diite-rery of 
a mieifolbiologital attliot of mmf (4|, tie isolattoa and 
srystalliEiitioa of til® fattor «© s?afidlF aelii®v®a fey 
©Memists of Uemk"m& Qmx^mj in H#w immy* 
At p»es®at tM© vitfflaia is Qfetaia®4 from femeata-
tioii ¥ftstli« of S. ggia®as aai S. ati3?®ofa®ie..ns. ratliex' 
tMa fey ti» Mmgthf m& emlJ®3?so» isolation from lii»i»# 
la atiitioa to- its ns% ia tli® treataest of Mtis« 
oaiaa pemieioms ©B#»ia |i|, Titaaia terns also toeea 
fomt h®mtiQimX la %tm tr®ata©at of spm# aai ..autritioMil 
aaoTOOftlo: aa®Bim.- It is kaowii also to b© it^atioal, witM 
t&e go-e&ll#4 **aniiial prot®la faotor**, that is, a ^owtl.« 
smtostan©# iaTolvet in ®iii»l autiritioii. Ivi* 
tea®® lias al.so to©@ii pi^-seated tMt it wmj Im ©ffeotiv# 
ia tr«at»8at of oluroai® all#rgie broa^Mtis 
4 
appsars to be Iwolyed in a Tariety of 
pliyslologieal fmaatlons. It is l)eli#ir©d to IiitoItsA 
ia tfaawidthylatioo* fliere apptars to b© an liit@r»« 
la%loas&lp tte foJLi© aeld and tl» wtw.iX'®-
iieiits ©f of^alsast It'is fossiblf Implioatei ia puriia® 
and piTiaiilns flisr® Is ©viSeac# tliat mmthiQ 
a®ii aaj alt la Ij^g mtiiiaatioa. 
Tlt»iii Bj_g It Qm of tHe aest pot@at pliyslologi©®! 
Mtorials fenoim; as littl* m a m day may hm 
stiffItleat la th,© tMst^eat ©f aaeaia. It Is also oa® 
Qt thB least toxl#, 
fli® fo»m.la Qt ritmiu Bj^g is apfroximattly 
^61«i#86.«f#14^13^^'® »• m©le@alaj' wei^t hming 
afeottt 1300 ff|. It is solabl# ia watey* It oryst&llizes 
tmm a •wmtrnr^mmtome miztum ia bl^efifiagaiit trystals 
wiiieh fail to ml% up to 50# tet fiarkeii around ElO® to 
gao®. file aat©plal Is ^-TOtatosei' wltli a, sptsifi® rota-
tiea of lc<] ligg i -ii i i® {f}, la attteo:US solution it 
stows atosorption a«i®a at 2f8 m/i |1 * 115|, S©1 
MA C® x^0a# * i^©m« * 
A r®lat@a mattrlal^ Titaiaia ©ay tot ©btalaat 
tmm Tltuiia hj ©atalyllt b^teo^aatioa iQ)» fitaaia 
®iaa »aj also fee, prep&Mt illumlaatioa of an a@idie, 
at'^eeiis solatioa of B|_g ii|. It Is feelie-rea tMt %g^ 
difftrs from Bj^g oali^ ly mplaeeaeat of tim eyaaM# 
gscoup of Bj_2, CloJ by & Mftroxfl grotip CHI • 
g 
other aiialtj^nes Mave beea pwpareti by »plae®-
mnt of @yaal46 hf Tayieus aaioas sue^. as aitrlte, swl-
fate, elilorii# aai tfaaat© Cll, IS), Bseams# of tli© 
Tarious aaalogaes posslbl#, it ms suggtsted that th® 
mm® sobalamim Is® assi@ft@<l to all &t th© moleettl® 
@x©«ptlag tiM SFaaM® (11, IS) * TMn til# e®aponiwis 
9 
@©uli l»© m f r n t m A  to toy l«a®r aoi»iielatw.re as eyaao-
eobalamla, aitfits-tobmliiffila, •toyd*'«o*©otelaiaiii, ©ts. 
Saoli Qompouais Mgii .ibiolagieal a@tlTity, altliOM^ 
not usuallf m ki^i as tlmt of Sj^g Itself. 
fli® pmB®Mm of cyanide ia «s diBeoT©re4 iiairiag 
®a ©xifiatiQU 0f tb® Tita ixii la iilmte sulfurie aolt witli 
potassimi f9»aiig&imte ilQ). By alkaline peraaa^aat# 
oxldatl'oa,. ©iglit Q.rgaaie aelds ham l>®ea Isolated, four 
of wMiek wmm iismtifi®€ Clil. ifitli tlisse ©xo©ptlons, 
th© ®ost iiifoaatlv® studies.hav# hmn hj aali liydro-
lysis. 
fli© aeid.liytrolysls of yields a amTser Qf 
®aall» or relaflTely saall fragaeats, as w®ll as tfe® 
atid f»®i^'.iit wJb.ieli amoaats to approximately two-tiilrts 
©f til© Boleeal® and still ©oEtaias ©oMlt.# AMoaia,. !• 
aai«i©-2»py©f>ftaol amd tlir@« b®assiaii.a?©l© ©omfomi® liaw 
bsea isolates mi& iSeatifi^t in irsiyiag mnounts aepeniing 
m tbe sosiitiCKJBS foy tli® MydTOlysis.. 
A "iiiiiliydria-i^a.ttiBS ** pjfotuet was reported from 
tM aoi4 liyfi»lysl.s of .B^g (14J. It was first oh&r» 
i 
aeterlEaft a® 2-»aaiaopropaiiol Cl.i» 16)* but It was later 
sMowii to h® l-asino-g-propaiiQl fh.® a®t\ial amomat 
•of tliis protmet Ms hmn mpmrte^ as hoth. mm and two 
moles (18, 19|« 
fiire© arislag frem. the a®ii hydrolysis 
of l|_g Mv© "bestt r®p©rtod aM referred to as tli© u, ^ 
aui y eoap#a©ats C19K fhm y Qompeaeat ms slwrn to bs 
i,|i-tii»t!i|rlte®imliiii.azol® |S1, 22), fhmooiapoasiit wa® 
sliowa to b© 1-«< «•-o •"ribofttraaosi&e-iii-tlmethyibeazimia.a-
gol© {S5| anA tbs c< ooiapoaeat to 1m a pliosjiliat© est#r of 
til® rilos© portioa of tli© /3 ooapoaeat IM). Ill© aotual 
position of til® phosptot# oa tM rlfeos® portloii is not 
€@fialtelf toowi yet, it hm fe®@a establisliat tliat 
It is oa til© mmM or th.ird mrhm atom, fim cA QQWk*" 
unier relatiTely mllfi liyarQljtie 
eoa&itionsj while tli# V ©ospoaeat is oMaiati only "rttli 
Xftroag a<ii4 at ©l@v«t©4 t@mp«ratares« 
i«!«oala Is prottn»4 ©a liyircjlysi'6 ©r iisrtre^aatioa 
as r®ported several workers (li, IS, 18). 
fli# larg© skeletal portion ©f th® raol®:<iiile wlileli 
mtmlm on milt aeiS liySrolysis is mry mx&h a myiterf,. 
It i& kaowi tQ t» aeiiis and to eontaia eobalt (14| • It 
mrms a purpl# reaetioa protoot witli oyaEid® in altelia® 
golutioa i2i|« 0tli®r thmi this, little iafomatioa as to 
its properties or oomstitatioa has toeea r#port#4. 
X I I , .  m i E i M S i f f i j u .  m m  
flie ttistribrntloa ©f Sit^gea la fitmln Bis 
1» latgQimetiQa* 
A fttfiaitiT# of tto sitro^a at©ms pt©-
seat iB %M mQlmmXe sf •rltam.ia ^as mt 'j®t toeea r«-
porttt, fl» total aaster of nitm^n atoms,, as deteaMiMi 
•fey altlmt# aaalyg®#! las M«ti t©flait#iy establisl»d as 
f©«rtr@ea Titaaia i» wM@l3, ©yaaM# Ms t}©#a 
»|)la©®d hf feyiyoicfl,. Mas on@ l&if. nlt»^a atom In th# 
mol#®ul®» tMt is> a total tliirteQa, aaft wm ©onfi» 
tliis figmr© hf ultisat© mmHyBis, 
Qt -"lia f»^©jits flP©B tim proiuets of 
iifi,ro®lil©iri0 a®i4 liftTOlysls of fiT« -(^ataia. aitr©i»as 
th&% ia, §,,e*«41»l5li|'ll»imimiiaio3« (g©, BiJ., -Mwiiia CIS), 
l«©idiio-^2-p3»p®aol lif, M| 19., 3i|, a »d a®lti©., ©obalt» 
'bearing fra^at CM.), -aat ©imait© i3L0)». ftm 
a@aomals tm two of tM atomg, A pi'te.is# 4©t@r-
mlaatioa ot thm laottat of sMonia lia.s m% ^%n sad©, al* 
though it Ms b®«a »p©rt«€ tliat %im ^owmMprnds 
to fiv© %Q six stoma &i C3S)# fiv© at .it Miiit 
^oups Imfe to«#a 3?i!poirt«.€ C27)| tlies© woulA yi«lt emmmlm. 
©a h.ftr0®liloi"ie moii fcfa^oly.sis so that ti® mvm^T ©f 
mmoiilm, atoas p?o4ii'®®€ ip profeaMy fit®. 'Hi# mw^i' 
«f l-®sitno*l-prGpaaol gffQmps la. tim M.® 
fe®®a. @oat».s4i#t@3?ii|' »fort®4 m two i%&) aM om Clt)t 
a 
fh® ret a@l& fragpant Has mt Ismii pmrifieA aiA ©i-fs-
talMzei aaft no ul^isate analyses ©f it &m afailablej 
aeoortlagly its 'eoateiit is mot kiiowa» 1% is 
iefiait# ttet oaly ©a® tjaalte gs-omp is pre seat. 
Xa mffliarf tis&a, tJa@ ©a.»eBt ta©wl@d@© of th.© 
©heaistry ©f vitaaia ttewsi 
iji#-DlB®'telifl'b®iiziai4aE6l« B aitr-Qga-a atom® 
Aatonla fro® a«iA «ia# & or $ 
l-^Aaiao-g-pyepMol S 1 
let aeii ? 
O.fmmite 1.. 
fotal f toom) 14 
Mj %m p^tseat tli® tijaoertaintlss in tills 
tist^iTbutioa h&we hmn mmmBi..*. 'fm fiaal ®:speriiisnt ms 
astually f^gif©at4 on Tltamia preliai-
iaarf f»rM sh©i»4 ttet eospetiag reattleas of thm QjmMm 
groap 4ii3?img tl» liytfolysis iatro4u©#t a A#gr@# of ua-
etrtaiatj into tlis- lattrf»tati©ii of th© results, fiiat 
Is to mw, tlie eyanit# is exp®U#t ia part as .fetytrogsa 
eywid©, liyflroifg@4 ia part t© aaaoniua formate, aM 
oxi&i»i ia part t© mthoa ii©xi4®, Br msiag vitamin 
%Sa» smell amteigtiity waS' aTeiSed* 
fl.® #xp«isi©at» tu "brief, •eoasistst ©f 
a mmtmllw purified ant amlyzet of l|_g^ 
witli laytotllori© mM in a straaa of oxy§^m**m& earboa 
» 
dloxl4«-f»© aity©^a aai soll@etlag aay earliGa dioxlt® 
litemtei ia tli® Jayirolysis. 'The kjimlTslM aixfciipi 
was tliea fe© a Cl»ig tistrlbmliioa 
•b©tiw@®ii hu%B:ml aa4 I#© liydr^elilci^ie aelAj tMs sepa­
rated ttjs farloms @oafQtt@ats ©f tto.© fh® material 
tT&m mQh of ©raig apfayatws ws %hm 
f®r fetasiaidazol©, eofealt* total nitmg&a, 
and afflffloaia aiSr^^Si* 
i. lEP®rliafintal« 
a# ABsa.gm.ttta. ..aaA mtarialg,«.. isystallia® fit Mia 
%g ©Mai.ii«t tmm thm lastitut# tow imAiml 1®-
mmmtki Sew »rais^§k,. I©w was i*«<3yystAllt5sea 
f»a fiii® sateflml ms tli®a #Qsrert@4 to vitaittiB 
Biaa hf EfftrQ^astioa ©ter a platiam tatalyst oxi* 
datioa of til# resmltiag Bj^gg^ CS| • fhm was tMea 
«^yst®ilig#t fTOffi m mts^mr#, fli® flaaX 
m&tml&l waa t3^st.alll.me aat ©r a. ieep aoiey* 
fomat'i. Ig© is©®,. 4 8.98# CteF jr« liHiig*bo«|» 
Itoy 1. W» S, Httffaaal, (%j i» Ali@lno|  G#-
teltJ 4.g4t 'hf !. .liltaglso®), 
i®©l®»la@t3ri®, by 3". Bri#rly| |»gld» of §©§04 
J. MitiaeJi Mitogeat 13.,0S, ll.-gOi if..48i (teias 
hf M., 1, laffnan), iS.iff- llltma® fer .1". M.ieteol,. 
af©,i JSatio^ ef attregsn 1©' ec^feait (ttsing 
©.oloriaetr.!.© oobalt 15.0 t© 1» 
fli« staatart soliitloa. of l-amino-g-propanol um& 
m 
fm tkB d©t@rmiBatioE ©# ilstrlbutioa mettiQimmt aat 
«t©aii-v©la%ilitf was ohtaimM tmm last»ii, E©daS Ooafai^, 
pmetieal grate, »at®rial urns fi-eilily distilled aat 
#olls©t«S at Iff®-160®, 
tM'hj^mlwaiB appsratma mmistmi. of a 200 si., 
muni. b0tt« fiasl: pye-rlted witk e ^s-ialet sealed 
lato til® site, Qf tto ¥®ss8l aad a ^fltix tonieaser. faak 
sitr©@®n wa.« lato tto srsttm thrm^ m ts-aln 
#.oiiaistiiig ©f vaaateus mlfat# {BQ}, a ©ontaiaiag 
aa^esiua ami a tiito® ©©ataiiilBg, Asmritm* 
Wmm ttm tof thM ©xitta-g ^seg passdi 
ttrottgli a ©©atalaiag silver ait^rate, a COB-
taiaimg aagaesiiM ptwlilerate, aai a ^wmw bulfe paetet 
witk Asoajfit®, 
flie •©ottttteremireat distribttti©ii was p@.rfome4 in a 
0»ig all*glass &pp&.mtm ©splojiag soln-
tioas' of 1 M liyiJB^eMlejpie aait sat lao^'bataaQl. 
All spe«t2»p.tetQi»t£i® tata. mm- oMaia®fi %vi%h a 
leB'taaam SI «p#'®tTOpMot©»®t®», 
mlMtiQa^. ii eai-etttlly w©igli®d sjiomt &t Sj^g^, 501,i 
ffigt, ioataialtti 8.fi^ molstmre, ms fiisaolvet ia, 50,00 
al. of *at«r In tHe iiftrolysig flails:,, fw© 0,10- al. 
alitttots i»i!e tatem for ^otelt ami sp«©tp0p-li0t0,a©t2'i@ 
analyses respeetiwly, lltrogeai tm^ -ot mrhQii fiioxit# 
ami oxy»a, was sw©pt t,l]pr.cm#i tli» systea for ^ hotirs, 
IX 
at. wtiieli tiia®. tlii fmmr Tsulb ms r®aw#€ aM 
Sli® furaiK bttlb mm aai €»8 ml# of ll.»© M. 
liytoe,W.#fi0 a®it was it44©4 to %tm soiutten t© glv# a 
timl Hydro©Mlori^ aeii toaeeati^atioa «f appTOX'imately 
1 M# fl» »ltitioa ms %hm& ia#at#€ at 10©^ BB hours 
hf,m&m of aa oil toatk, ilts'spia wm swpt tlir©m^ 
the sjs"te#» ©©atiiittOM.8ly turlag tMs p®]ri©a» 
fli® fmmt ms mat leigliiit aai ti® 
liytieolysis ®©lmtl©s t«aat:i%atlf®ly traasf«T3»4 to a 100 
ml, ToliM«tri© tlmki %M solution ms tliea a.llutet %o 
v©ii» *itii wftte.?* fiiT#® 1»00 jsl., alitmets ©f til® 
solmtiaa tai&a tm mh&Xt aamlystg aai tlir«« l.*00 
al» alltwts tafeea i®t«»iastl©a ©f anaoaia a.itr0g#n. 
fli# s^ltttlea, mm et^lTaleat t© mg» B_ was t%@a ASil • 
tr«asf@^r©.€ to aa ®ir&p©»itliig dls& aa€ ©Tapwated t© 
iria^ss i» s 4s(®le.©at®3? omr perekloa?-
at« aafi sotim li^dMxid® pellet.® • 
#• temtgreiaggeat tisti'llttttsa.. Arj »sMa« 
ms iis®olr«i a.a ©Miple%.©ly as posaitol© la 1 I ,liyi»elilc»ri.@ 
ii0id lAitli M4 prdfiottslF ©tuiliteatti idtii iSQ.*' 
Iimtaasl# All .©f tl» iiatsrial woult not dis:s©lf® in tla 
mmmt of low©* lai-et- le^tuirei to fill tml3« •»»© &t tiie 
#3?aiS apparaUue t© -Wi# p©nr-©t.f poia-t iSi iil»|» m 
3?#»a,lal»g isaterl&l was dissolwt ia @%aill^atefi 
jjjg»tetai»l, wlii®^ ©©agtitmtss tli© upper Isf#^ of %h® 
if.stam, «sd tiiig *s tli@m intmMmi, to tmb# zmm^ fli# 
Ig 
vesstl whim tot eoataiasd tM© mMMm ms fl,amllj 
ri&rn^ witi-i 5 al# iGmr lay®]? aat this was iati»-
ime@€ to ttt'b# 1 of tl» apparatus# losty tifansfers weir® 
til®a psi*fo»®i* 
file tubes mm iraia«4 lato am-
|}e»t 100 111# Telm^trie flanks» ®a«li rinsed with, 
as al,. ©f etlianoi aai. tli© golutloas ftllBt#t; to wolmm 
wltft imtm* fM aAtitles of %lmZB ml, ©f ©tliaaol t© @mh. 
flask »®ilt©a is a ©ompletely Ii©b©^aeons•• solwtioa# 
t» Aaalyslg of tiiteeg, 
ii| Bpeotroptotcmstrio» fto® ©oatsats of eael 
flask mm f®ad at 2f8 aat S4ti » fh,® alsexptioa 
.peak for tli© /feeaslatftas©!# aoletj* is at ZW m^a, and tla« 
m& aeit fragneat absorbs ©li»a@t©rietltalls' at a^,. 
A plot ©f tilt tisti'ibtttloa at tms *f®l©a^iiii is show 
la fit# 1 ami tke a^tmal iata mm ia fabl® 1., 
ys0.s fQT total ^ -nitXQ.^a* Alltwots 
©f tH® im lal. »p»seatiag ®a#]^ tub® of tM Sralg its-
tfifetttloa «©!?# ii@isgt#4 la tit# tt«mal kjelta^l laaaaer, 
file EjeMalil a®a©iala i«tersi»t fey titi*atioa of a 
? mifittt# st#a»--4istillsts from allsmliae solmti^a* Tli® 
tistillat# was e©lle#t®t in § 'ml* ®f 4 p©»Qiit bofi® aeid 
aoataiaiag Z drops of irietliyl#a® tolue-Mtiiyl iadicatoi? 
itiiA titrated witli staMari fejdroolilorio a©i4* Tim liyiTO-
olilorie aeit was staaiaMizM by tistillatioa of stantayt 
J.* 
Sistribution of til© Red ^mA 
Beazimldazol© as l>©t©aiij®.4 'fey 
Spectrophotometrio 
Absorbancy 
m 
fafel© 1 
Dl^tributiou ©f Benziiaidazole aai let Aeit 
fragaient in Hydro .I7sat# tmm 
Afe®©3fto.«ttej Iteteminatioas® 
I©, 4,gf© mu^' fetal j^,MS folml 
0 O.0fS O.Ofg 0,033 o*on 
1 0.0,6i O.OSi- 0,0S4 §,0?3 
z 0,046 0,§S1 0,036 0,098 
•S o.ott ©.ISQ 0,03f 0.080 
4 0,110 O.MS d,04S 0,09? 
n „ 0,10-8 O.MB O.OSO 0.108 
i 0.15S 0.1?4 0,O4f 0,10s 
f O.iOB 0.»ti6 0,§M 0,llf 
S 0,sg§ 0:.4g8 O.OSf 0,1SS 
i a^4if 0.611 0.058 0,l2i 
10 Q ' . f m  O.iSS O.OSS 0,136 
11 lao 1,45CI O.OftS 0,14S 
IS 1,41 1.8S0 0»0fS 0,1s© 
IS i , n  E.iOO O.Off 0,166 
14 1,91 g,§10 Q.oig 0,m 
1§ i.of g.fSO 0»1OO o.ai# 
%enaial4a2ol® absorbs oharacteristieally at 
278 mxi idtfa negligible absorpttea at 346 mm • 
H«d absorb® at both &W ^A< aAd mac • 
%lit l^fi 
%llt 0.42g 
w 
fafele 1 
^ of ^ of 
fttb® So# »>« fetal ^ '1?0tal 
l.9f s»ita saof 0.231 
If a.sfo oaig 0.M2 
1® l..i0 1.970 0.1S4 0.389 
1$ l.if l.ifO O.IM O.SIS 
so 0«fSi 1.3®5 0.1S5 0.3§f 
21 0»7ia 0.985 0.186 0.40E 
m 0.6S2 0.8S0 Q,.zm a.4i8 
m OrSSg O.fOO o..gss 0.504 
u Q.4fi 0.S5Q O.MO 0 , M Z  
gi 0,4iS O.SOS 0.§f9 
ge 0,§0S o.ifti 0.300 0.668 
Zf 0.i» 0>S«§ G.SM 0.722 
m d,6XS 0..80« 0.S93 0.80S 
19 Q A m  0.91S 0.414 0,89i 
so Q ; V m  l.CJ« O.4#0 l.OlO 
ii 0.9TO l.SfO O.gfg 1,240 
gg l..gs 1.S40 O.fEg l.§70 
S3 X»6§ E.lfO 0.,»g0' g.050 
34 • 2^28 g,0§O 1.4i 3.140 
5i 0.©S 4.QS0 £.20 4.7S0 
3® 4.®§. §•980 S,S8 7.74© 
Sf 6.Si 8. $10 S.-40 11.680 
if 
1 • C0ojitlm©i) 
$ 0f of 
fa1»@ lo.. 4t278 BP" fotai •fots.l 
m iwSO 1E,S10 8»gs lf.?90 
i9 lg»QO X0«.7SO 1O»,0§ 21»f§0 
40 10.01 / M , x m  8,.4S I.8.2S0 
f®tal ?S.0S9 4i,24f 
li 
Maonim sulfat.# selaticias, the ilstributioa of total 
aitro^n is if©p3?eseat©t la Fig* 4ata for tb® 
aitrogea «»•?© ar® glfsa in g, 
liill Aaalyaes f©g TQl&til® hMi^lytie 
.aitgQ»a> Alitaets ©f tatoes 9-§ e-raporatst to firy-
MS-S mder reiweet pressiir#. fte residtie waa tjfaasf®3?rea 
tmaatitativ«lj to tH© dlstillati^m apfar&tms ami steaa-
tistillsd for 5,0 aiaut#s froia alhmlia® seiatioa. th© 
distillate w&B @oll«©t#i a»i titrated as ia iii| atoov©, 
thM aistriljutioa of .awtoaiet aitTO^a is Amm in fig* B 
m& %h@ iata a» gitea is fatel® !• 
If %h% mlitmts mm tistillet fyr alantes, »m® 
l-mlao-2-pipopaaol aittill®4 aai tbis was sm%S(@twatly 
titrated .iOLoiig •with tiie ©.aBoaia. ©oatrol iistilMtioa of 
staaiai^ l-wii©^»g-pr©p@ttol solmtioas ©©ataiaiiig i.S mg. 
aat mg» ©f l-»lii©-a-pr<?p«nol sJaowei titrataljl® lias# 
ia f Biautes distillatioa, biit m Ms® ia § miatttes for 
©ithsr solutloa# this asomt Qt l-aaliio-i-pr©paaol, S.S 
»pr@seats approxisiat®lf 8,0 p«r@eiit of tMe tlitowt-
i@iil l»a®ia©-g-'prQpwaol ia om thm tesis of B mol9& 
p©r liol® of .®a4 is soffl»wlmt »r® thaa th,® aaottat of 
l-»iia4so-»2»fropaiioi to 1» ©aeotiat©,r©d in tte siit^ots tatoa 
for analysia from tte distributioa @]^^®ri»at* 
It ms attempted to ietemias aaaoaia ibj Itssleri-
zatiottj, tot tifficmlti©® w®r© ®iieomt#r®t, first of all,, 
a ®ood staaiart «rw for iiitroi@a in tla© aaotmti of 10 
ftg# i 
lllstribtttioa ©f H4t»g@n is Hfts«lysat@» 
(Total sltTOgea obtained hj E|@ldahl 
digestion, distillation aat titration• 
^^aoxiia nitrogen obtaindd tistilla­
tion aad titration.) 
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15 20 25 
Tube Number 
81 
falil® E 
Bistrihmtim of fotml ia 
%aa Hyarolfsa-tee®-! " 
fttto# s©* Mg. 1 ^ ©f 
T©tal 
Moles of I. ^ 
SorrM, to 13® 
•0 M.,4i 1304 
1 9,.f§0 17. fl 2,502 
1 sate ll^g® 1.4g4 
s ^•fiS §.0g 0.65S 
4 1*1§S gao 
S 0.iM 0.98 0,lgl 
t O.til 0,4i 0,9S© 
f 0*i0 0*0?8 
8 •O^Jll ©•» 0»04f 
f 0,gS€ ©•« O.Oig 
10 O«40f Q^m 0*108 
11 O.iiS 0*98 O.lgf 
la- l.li 0.1§0 
ig o.m l,a O.lii 
u o.,fa6 1»4S 0,186 
nitmmm was iettmiafifi toy SJ@14ahil 
aigestioa, distillatioa aad titration* 
%0tal aitro^a 3?@e©TO'i?0d eq.ualg tf.S p@i?<s®at of 
tke aitr#g®ii tatea as oaloulatei fmm. a vaM® ©f 
1^.24 p®»#«fe aitro.®©!! in 
%ol©s of aitrogia per tttb® f©i? ©a®l 
tmte© tor mtiitlplj'.lag, tk® pereemt ©f ttoe r©eoT®r@€ 
altregea ia eaeli tmfe© "by IS, 
m 
fafel© 8 C'Soatiaiiei) 
' Itolts o'lf'"IR' 
fub© I@« Mf. 1 fetal Corr*4. to IS 
O.iff 1# so 0»80# 
m o»e» i.ig 0.198 
If 0»6M i , m  O.Ml 
18 o*si4 um 0»164 
19 i»0i 0.142 
m 0,i3f ©.fS O'.lSf 
Ml ©.4iS. 0..6S 0.111 
BB QM 0.090 
23 O.iS? 0,il 0.079 
M4, 0.5@f Q»61 0.079 
Z§ o ,m& O.Sl 0.06S 
m o»m% 0.10 0.068 
gf 0,Mi 0.6S Q*mz 
as 0.3tl 0.?1 O.O'fg 
g9 0»Sii 0,fl 0.09g 
m O.SfS §•68 0,0©8 
©.§4 0*08S 
m O.iM 0^9$ o.iai 
0.»§7.s 1,04 0.131 
M • o.fgl 1,S1 0.170 
m i.toi 1.8S 0.2i8 
m 1,450 S*60 0..338 
m ' 1,8S6 S».S4 0.«4 
23 
faille Z iOQatiamei) 
% Qf 'MxsXqb ©f Mm 
toe I©, Mt*. M f©tai 0©rr»t»' to'IS 
S8 2»44S 4,4i O-.Sf© 
St 3.078 i.if 0»1»8i 
40 B^fm 4^9f 0»i46 
f©ta SS,04f iOO.Oi xs.m 
24 
fable S 
Sistribution of iteaonia aaA .Won-Tolatil# 
in the Tubes Uoutaiiiiag iaaaaouia ® 
to# »©. 
Mg. 0f « 
ag llg 
M#3,®s Qt 
W 3 »  
!§• of 
»©a-?ol, S 
Moles of 
Mm-?ol., 1' 
0 S,t$2 3.,i0 l,agf Q.g©i 
1 1.86 i.tss 0..4« 
t 4.ft0 la© 1.565 o.sei 
s l*8fO o.« Q.mi 0,B18 
0-,fi4 oaf QAm 0,lli 
fotai ig^48g i.M sais 1,«1 
bf tistlHatioa aai titmtloa.. 
%©B*VQ3.atil® •©l>tala«4 fey smbtarsttisa of 
s®ra®aiii att3?©^a fmm tiotal KJtMahl aiti-o^a. 
%al®niat®€ toy multiplriag tli# fmst im of th& 
tdtal ia W IS# 
^Calcttlat#fi hf auitipljlag the fyastion ©f tM# 
total altf-egism ia Ij^g^ If 1S» 
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m 
pletelf iHoapabl© of ©oiisiieratioa# 
Cif) Aiialfses f0g mhBlt., .Aliqiiets repir®-
seatlag Bmh ta%© of %hm Qmig tlstributioa w#3?® ©vapor-
at#i to aear-tyji»S8 ^aaA with a pQmhX&rM mi&* 
aityl© mM sixtur® mmtiX a ^telsrleis soltitioa was ob» 
tftioat, fke »liitl©ii wa© eTap©rate4 t© 
la a few tases ia tlie »Xtt%i©a ma ©irap^rat©! t© 
©omplet# tr^ess., a siMll -©fflamt of lytipo^kiorl© aeii 
mf aidei %&• ais#©lT® an?- fes#i© eotoaili oy tsMlt oseW# 
bef©w t?aiisf®i?riag tts digest,, fli® asiiie ilg©8ts mm 
tie a wltli sotim after %hm aiti-
ti0.ii 9f B#,0 ml* of O.E M sityit aeit. fi» ©olutioas m®m 
t^aasf®»@d' %© ^5.0 al# •"relmetrie flasfe® mnA 4ilut®a to 
Toliffle. ^pfepriat© alitnota of tli©s® solojtioas w«re 
tatea f©2? d@t#]risiaati©a ©f §olalt by tli@ nltTOSo-S i»tli-
et CSO)., fli® eoMlt »«lts ar« 111mstrat©4 ia fig. 3, 
,fM© 4ata for the ootoalt atirr© a» glTeii in fabl® 4* 
®* l^t#«imtioa. of l:"miii]a©*8'*pg6paao.l tistglbutios 
eooffiQi#a%* A saottat, 0#9f mg,|: of freshlj its-
tlll©4 i»mia©».B-p»paaol ms dilates t© g5»00 ml* witli 
1 M teya»ehil0ri0 &©lt p»viously eq.ttlllb.i'atei witli !«>.*>• 
totttamel. A l^m mX, ©liquet of ttilss »l\iti©n «€ 14.00 
ml» Qt atttilit>afat®d 1 » hjtrotfelorie aeia was 
thmm^Xf witH 2S».©© si. of ®q.ttilife»t#4 lie.->Mt^mmol> 
two Mj%m mm ispftimtet ast to @mh le^er aa ©fttal 
TOl«j» of the #pp©sit© l&jm was aM®d« to hfith ms 
fii-# s 
Dlstribtttioja ©f OoMlt ia Hfirolyfiat® 
lOoMlt mXmim&tximXlf with nltroso-1 salt) 
28 
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Tube Number 
at 
fafel® 4 
Bistyttutioa ©.f Ootelt ia Bj,g^ Hydr©l|^sat®® 
*g. % . 
fa'li® S@#, Mg, €?© Odry't. t© 100^® 
0 0,fS9 0.tf4 
1 0*160 O.S'if 
B 0.OS8 0»087 
n 0.03t O.Q40 
«i 0,@ti o.ogs 
i ©.OSO 0*031 
i 0*osi 0.05^ 
f 0.04§ 0*046 
8 0,O#i 0.04i 
9 O.OSi 0*034 
IQ 0..©44 0*04§ 
U Q»O.S® 0,034 
m 0.074 0*0f6 
m ©*060 o*osg 
M 0.094 O.OfS 
i§ Q.OSi 0*034 
IS 0*081 0*083 
If 0*003 O.Oti 
^Oobalt r«e©T«ry equals 9f.4 p^rteat ealiiulated 
from value <sf 4*25 pereeat mhml% in ©rlgimal 
%ga W •aaaiyiis# 
"K Cobalt in each tub# e©y»eteA to 100 pereent fey 
diTlding cobalt fomat fraetioa of total aetual 
cobalt (0.974). 
m 
faM© 4 
Mg, Qq 
fmto© lo. Mg» 0© 'to 100^^ 
18 ®>0f§ Q,Q7Z 
It O,089 0,091 
20 O,0f§ O . Q f f  
U 0*08© Q*mo 
m 0.,'O8S 0*0@§ 
gs ©,..TO oao3 
§4 §,08i 0,091 
m •• 0,124 0.12? 
Is6 O.OfO 0-»09g 
if eais ©•m 
gQ O'.lli ©a^ 
g9 0.1» 0.140 
m oafs 0»W 
m 0,g9§ 0^281 
ss o.ios 0,309 
33 •©•4ao 0,4gi 
@4 0.410 0,410 
Si 0,4S9 
Si ©»f» 0*tif 
S7 i ,9m l,9i4 
®8 B,Bm 2»882 
m 
fafel® 4 C^oatimietl 
fmfc® Eg* C© 
Mg» 0© 
e©rr*4f/t© 100^ 
m 5*f« 
m S,Q0© i,Oi0 
If.fSS 
32 a 
aiiet 10 ml, of  ©tteaol aM eaela f imllf  dilmtet t© §0,00 
al. mlth wat©.f. Ali^imtB of eaeto solution eiraporatet 
©ad 4ig@sl»©i Im til© •fiiitlll@i. tm& 
mlkmlim aai titrates witli staadaj'd liyAraehlorie 
aeii. Ill® ratio ©f 1A# WQlmm of ii|€TO®hl©rle aoid re-
tttirei f©3r tk& Mpp«]p aaS lom's m-pvmem%B tlie iis-
tritomtloii ©©«ffioieat foi? l-aBiiai3«-S'-pi>o,piia©l fm tlie ise» 
Mtaa©i'-1 1- ^3r43PoeMlojei@ miA system^ aa«i me fQtmS. to 
Mm a mlue ©f O.0Si« fla iistributioa atirre 
®aleiila't«4 from tkiB tistribution @©#ffi0ieat is shorn la 
fig., 4» along witli tti® aoa-Tolatile aitrogea fouM in 
tatoes 0 tteougb f» 
The total aitrogtn Talus was 
tatea as 1S..M pereest ©f dyy »iigh,t of 
•fl0f»i. fto total eofealt wmlm wms olstaiiitd fmm tM© 
saalygts of ali%M<»ts of tlie li|€»lysis solytiaa# flie p©r^' 
eesis m-mmrj ©f mitrogea aat eofealt, wms ealtulatisa on 
tMes® basss# 
til# aitTO-g»a in meb tmte© was mrmotrnd "bo 100 per* 
««Bt TO'0©f©r^, ttas ftistyitoutiag tM ©tr©^ ©aootiatered ia 
tM total analyses,. 1%@ aitro'^a ©oateat ©f ®a©ii tub# 
was tlieii ealeulatti. as th® fi-aotloa of th® total 
Multiplloatioa €>f tM.0 firaetioa fey IS tiieii gam the equtra*" 
lests of aitrogiii p®r tmtoe. By ammmtiQH of tlie ©tuiva-
lemts of altTOgga for tli© tttbes tli© at©as of 
ultra ^ a. ia tte Tariens proteets of tli® iiydro lysis iwsr® 
fig, 4 
(Tlieoretioal curve oalculatet fTOa 
distribution oosffioient, 
$xp«rimeatal etirre obtaiiatt toy ante-
traction of am;-aonia nitx'oasa fr©a 
total Kjelclahl nitrogen.) 
32c 
Theoretical 
Tube Number 
aS'@ertaia#4# 
flii s@©lm3ii«.al aep»atioii of tlj® -rarioms liftTOlyti© 
fulfillti all ©xpeetatioas. fiie mi. mM frag* 
lasat, ft Tlsifelf* m&womnt, wmm^ raplilf ia 
systes asi was @aa#eat,fatti im th« latter tuts#© of tli© 
apparatus with a f©al mmmutwrntlQu ia fk# 
Sf#®tr-0pMotoiist3?i© aaa3,y»i., alcjag witii total aitrog@a 
tet@imlBatioaSj Bkom^ tlm Maaimiiji'sol© fm^eat to 
eoafiaet »ear tli® ©®ater ©f tim tlslsrlMtioa ifith a maxi-
map, eoasQatrntioii ia ttife# ii# 4 osiisitsmbl® smowat of 
aateyial,. nmmlj ewoaia aM l«»aaia©-i-prop-aaol 
was »taia®4 ia tli® early tubes• flims thr®®. distiaat s©p* 
aratloas wers attaiaii. 
Tl# total aitrogts mmrmrj sBomnteA to 9? per» 
f@n.t of tli@ tal»a. fMe total oobalt mmw&Tf 
aaomtet to 97.4 pereaat of ttm asotmt talseai aearlf © 
f®r@®at of %hl& wms fowat in tmtoes §, 1 aad 2. 
Ajiaoiiia aitrogeii resmltiag frcm liyirolysis was son-
fined to 0 tlirow.#. § ant aaamatei to i«lt aitrogia. 
from thm dis.'bri'biitloa @©effiei«at of l-aaiao-2~ 
profac©!, it ms ©aleulatet tMt the l-aairiO-g-propaBol. 
womia b® diStriates m far a,® tube f* An artoitrarj 
allQ'Oatioii of l-aiiiii©-S*^TOpsiiol aitroiea ia t«bes 0 
throng it ©Wai»t If atftetraetiag %h& a*oiiia aitropsa 
twrn tlm %m&l WLl%mm& ia ia© ttttoss infolTet, 
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absorptiea whim eolaeiaes witli ttie swomd 2f8 mMmxi** 
®ii»» fliese two atosorptieii #arr«@, mmMd. witii tM nit-
tistriMtioa curv®, iea-r© m AomM as to tHe Xeeatloa 
©f tlies® two tesgoaeats:,. 
mi&mm pyaseated ah&f& elearly shows that 
Titaaia ©oataliis fiir@ ait3?o^ii groups wMeli ji®M 
mmmi& m .hftrolfsls with. 1 1 lifiroelilorio' a*ald at 100®' 
f«r 'M liomrs* A$ ©xpeetet, twa aitro^a atG®s am m-* 
©ouatet fas', toy tl» omm mM @f tli© beaaiaitaaol© produet* 
I'wo altJPo^a atoas fall in %lm. pla#t ©^e®t®4 for 1-
aiiiiio-2-.p,^ofaiial. fto »©«iit r«f©rt of oa® a<sle @f 1-
aaiBO-2»pfofaaol, in li-iSEtifast to t.ii# tl&m of 
tW0, l«aT@s sc*© m to tiit trme figar©.. fli® 
fast tlMt two aiti?@g®a,s mm fouM ia tli© region ©xpe-otet 
fo'r l«itiiia0-.g-tropaaoi ^mamt settle tl» soatre-rersyi for 
th®m ie mt aa ia4@p#a4®ttt, metltod fm tli© 
afesslmte ds.t«rmiaati0.a ©f l-aaiao-B-pi^faael in tliis 
gyst©a, f&e best tiiat ®ma fe® salt at this tiia© is, tHat 
if tliei?e are sst sele.s ©f l«*aiilii.©<-J8"*pi'opanol., ttoa 
tMm is m&ll aitfo^n-OGataliilag coiapoaad pre­
sent wltfci itstribrntiQa eMmet®rl.8ti@s .siailar to 1-aaiao-
g*"proi>aiiol «&l6li Mas so far ei@ap©a 4ete.@ttQa. 
fli© aeid fra^aat %®ars four' nitro.^tt .atos.s» 
ratio ©,f nitrogett to eolitaXt in tttbes £4 
40 foilwlng tli« ilstrlbmtioa was aot ooaatantf tills 
rati© mm far 'lii#er in tiil5©s E4 tliromgli 36, femt b©'©am® 
m 
t© 4t»0 la tttljei 57 40# fh® y«i frs.gseat 
ototaiaed is tHiis not a siagi® tompomd tout m ffiljEtmi*© of 
a eoUalt-ff^e «mi t©l5alt-b®ai»iiig i?#d a&teirial. Bi© pr®®-^ 
®ase ©f sipiifinaEi.^ ©f e©M,lt in th®' tmbss 0, J. 
sad 2,| prese.af as i©al« eo^alt, Is in ae^ori with 
tills* 
S^BSSi* 
m. fitaaia was lafAroliaed la i 1 lijiTOtMoria 
»©li f#i? 2g boars mt 10#, aai tie liffir©Xysis mlxttiro iii* 
trlteted 40 traasfer® hj oouBt^^fur^at tistribn-
tioa Isetwifii 1 I iiftro*»hl®rie mi&*iSQ»1mtaiioli>. 
¥» Aaalfsl® ©f t^® iadlfiteal t«fe®s ©f tU© tls-
trifemtioa apfarattiii siio»®d tMat fiT© nitrogen atoms w®«i 
pseseat as iammia,. 'tw aitro^a atows as i-isime-g*' 
psropaaol, m om ni%vom^' as l-«lao-2^«-profaiiol ant on® 
m an unkmm, wltli sisila^ tiatfibutiQa eMr-
ci«t®ri0tl@s,,. two Bitro^a atoms m ^©as.ial4«sol«, aat 
femir aitf^'gsm mtmm m aa uaiteatlfi®!, r«d, aeid frag­
ment. 
e, Ab©ii% 8 p@»©at est tM ©obalt was stripped fyoa 
tiie a©le#tti© tttriag thie Iiytrolfiis. 
a. fk« atli frapi@at was siiom to b® not a 
single sp®$i#, fettt 8li©m to te® a Bixtmr© «3,f' ©ofealt^fMe 
aai 0©telt-b®&riag saterial. 
m 
fim late of Aaaoaia tyo&metioa la %M Aeit 
BjtJ?©lysis ©f Titaiiia S-^g 
iSlaflfMiB* 
Jt was Bliowa la tli® ff«e©tiag seetloa tliat fitaalag 
l|_g «aa toataia fl*r® ait»^a ateas wlilsk yisM 
aaaeaia oa. a@14 liytjr#lf"sls» It 'ideaed tosifaljle to telser-
mia® it a dlff®reae@ exists ia tha aatmre. of thi»ss liltro-
pia Rtoas, &a@ p©sBibl# »aiig ©f t©te©tiiig gtitli a dif-
skmM m%m ©f proau©t4@a ©f t^iie aaaoaia, 
fli# foll©wlag mm 4©"ris#4 witli this la irl@w,. 
An aimiliari' ©^eriaeat ms pertoaeft oa tl.e rat® 
Qf liyti'olysis ©f SQtittii. eyaait® as soaes t«^©stioii arises 
as to %im fat© ©f tb© ©yaait© @f i.ttrlag liyti*©ljsls, 
g* laEoegimental. •. 
a,. HydroXysAi tigoe©i,mjp©« A gelutiea toatalaiag 
11S.8 ,mg-» @f lu ia ^ al# ©f wat®*- was 4iial-
fB%B sto«4 th.© pmsmm of 0,4i# ag.« ef @@^@1% p«i? &mh 
4.,0@ ai-. of tMs iolmtioa* Alitimots ©f 4,0 »!• wtr® »-
fimxot ill'test tutoes witi. 4,0# ®1. ©f S 1 li^te©®&lo3?l# 
aeii maier -ffiity© I.i©l>ig st i# f©y glfea 
iatermis. fto so3.iitl©ni nete pla#©t in ttm wmtm 
with tlie %mtM mlm&iy teatat to f#, 
lli#a %h& ailO'tted time MA ©laps@t, tl» tmljes were 
i«»5vsa. fr«i ttoi teatli aai twasdlately i.ato i#e 
water to tueaeli. ta® iii-droli-tit actioa at tMe ©lerated 
tespamtttr®, Ttmm tubei w#re tHeii feept at i©® batli 
ga 
ttatll aaalyssd, 
A eomtyoi «xp®3fiia0at to det©r»ii» ti« rat® of pt©-
ftttOtioa of ai»oaia frem ©y«li« was tarrlei out. A 
tmshlf 'pmpme^ soltttioa of »€!«» ©yanii© toa* 
taiiiiag O»Oi0 ag» per nl# ms empl^ysd. fife ml, ftliqLtto.ts 
®f tliis s#lutioG ^r# Hfiwlyati, tm rmi^m Jbtagtlis -of 
tls« la a saan®r iieatieal. with tliat toseriteei atewe. 
•fe.. Aimlyaia leg The ©old hftrolysl® 
solmtleas wmm mpMXj foi? st^am distllla-
tion aai tttiekly a@mWlla®t W aMitioa of 4 nl, of 
1 I SQiitm A Yolaffl® of IS ml. &f O..0S M phoa-
phat« Mffti-j, ^ 8»8, wss ait«a and sKJlutloa was tl®» 
tlllet for f mimt&B iiito a 4 pir@#mt toerle a#li TOlutioa 
eoataiaiag B drops ©f atthiyl blm 
3. fesaisa-
fto WBlms ototainit fi?©a th# aaalysia are tatomlatet 
la fabl# 5» Approxiaattly tto®e iaoles of asaoala wmrm 
Qibtat»i witlita tli® first S§ Biaut#s of lift,rolr»is» 
Ivsatmallr tl» total appTO.at@lies six adl©oml«s ©f aamonia, 
i»SE moles eetually fount, Mt tli# »a@as« was slow,. !?«•-
tttiFiag up to go li©nrs# tli« mm Qt mmionlu preauotlon 
is j»p»®eat«a in Fig, S» 
Hsrdroijisi® of »iim eyaaia.® »lmtioas uater lAea-
tl©al <x>ttiltiojais for %h& bi^rolysis $Bm mly a 3S,5 
mmtmi&m %q> emmuM* A go »iamt® MytroXjsis of 
sotiiUB eyaalA® solutioas fallei to yleM aaf tltipatafel® 
S9 
fabl© § 
late of Ammnlm B|_g Iyir©l|niis 
$lse al» of 
Hours •O.oa.dSHHOl Mg. S Iii© 
Q»£i • 1*80 Q,mm 
Q,m g.2o 0,ags 
!•#§ it.gg O'.MSf S,24 
2.-00 £.4? 9 .mo S.Si 
4* 00 3»0i' Q,mm 
8,00 itsa 0,4m 4,'n 
26,00 g.fo 0.§41f §*6g 
tig, 
of frsittetioa of 
HytTOlysis of 
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•gmpfoift' of th© l3eli©f that ths fail'nr® to attaia sis: 
aeiss #f aimeaia m feytrolfsis is §m to iaaosplat© 
h^roljsis ©f tils syaait® ©f 
i« Carbon Siezltt and Hytro^a CfaaiS# 
liberation ia tli# HydrocJxloric A@ld 
Kl^aroly^is ot fitamia 
1.. XatratttQ.tiQm. 
SarlJta mi0M Ij© ®aye@t@d to to© prodm®«4 
tei-iag tk© mM Gf ©itliey arisimg fi^s 
%h% ©yaait®.., m m a ©f 4e@paiai%i©a, 
Mbemti^a of Hytogfem sjsjait© terlag thS:® hftrolysis hm» 
Wm »port®t oth©!-® (10) • In the pMsemt tim 
^aaatities uf tli@se tm eubBtaJieeg llfe®.rat®d oa lijtrolysi® 
of witii 1 1 hi^ir®©M©3?le aold at i# lia?« l3@#a B@asii»4# 
Sxperiaantal. 
Into a gll© sl», Teami b©tt« flask was s@al®t am. IE-
X#t tab© designed to alMw tli© iatrotmetieja iat© tie flask 
er of lifnit as fl» flask was proiridea 
witfe a mte^ ®o©l®i oeateasir, tk@ outlet ©,f 'Miieii was 
•©oaae^tet la s#i*i®:g a trap ©oatainiag S11T©3? nitrate, 
a U-tmto© ©Qiitaialag aahyteoMs Ba@i6Siim |«,i?eh.lQffate, aat 
a f'uratr femll pa©l£©4 fiitii iise&rit# ant tta&jtsetue magassitm 
perolilorate # fh® furaoi" 'femlfe wmn ia tiara tunaeettS to a 
water aspirator so tMt aii? ©oaM l« tram tli# 
®iitii» sFSt®s, • tim iammlmg aiy was pas,s©i first ttooii.gli 
a tmto© eoatainiiii 4seafite and tlwa tlMrsw#! a water Mlsfeler,, 
44 
fk# reaftion flask ms iiiaerstt in an oiitetfe saiataiaei 
at a tempe^atttra of 94 to 9^ fey ele^-l^jrieal keatisf, • 
ftm vitamia ms first iissolTed ia a kaowi Tolm« 
©f *t®r and an aiifaut of tli@ soltitloa take a toT & speoti^-
, 1$ 
of t&e p»»n.t « EOf 
at ISl I.» til# ft©itttl©a i«s tliea ti*©asf#M«4 to r#-
aetisa T®ss#l# k s<&asmrt4 •roltiiie ©f #•! » sllmw Eitrat© 
wmn pla«®4 ia tim traf., Mr was tram tliroiigh tte sfstes 
f©!? 50 siiMteg «a4 tli© fufu©!' balfe was %lm& ilstoimeeted 
aat fli« furmv bulfe was t.l»a »plae©t and siiffi-
%lm% S H bfto©eliMyie &@ii. s44®t to tM mmetim ifesi©! 
t© iiato' tli© regttltant solnttcsa 1 S ia wit. TM slxtar® 
was tlisa heat#! ami air d,mw& tteottgli tte soliitlea at a 
rat© mS Z pey 8#e©at, 
A% tim #a4 of %hQ liytolrsii iUQ t@ B.§ hmm) t&© 
fumBT bmib was a^ia givlag tte ajaomat of mrb©a 
iioxiie ilfeeiratet, aad tH© eyaald® 0Oll#©t®4 along with 
cii-a©ri4© • in t.te silver ait rate trap wm 4@t©mlii©t. 
fli® latter d©1;©3eaiaatl®ii m® traiisf#iTiag %h& 
mnt&mMs of tte trap to^ a flasis, rinsing tli@ flask tlior-
on^ly a*oaim liftTOxit® wMt#li dissolfes Ismh silver 
©lil©irii@ aat silver 'O'l-aaitt. fe tli® ©fiia©aia.©mi soltitiom 
ms attoi a Mmsmfet ©aotiiit of a staMari soiiiM #faai4« 
gQltttioa. fotassiuii i©€i40 wm added aad me solution 
was th#a titmtei witli staaterd allimt liitrat® to tfe® 
app®ai?aaee Qf & slXmr iijiite turbidity* Wmm t&i total 
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ftilsas# ©f Ofmalt© ami FroAtt^tloa of Cas'los 
m Hftrolysis of 
A. 
tsS:©a^  l»§Mi g* Co.811 ailiW 
sioles) X,Mf© -g* (0.650 Billi-,, iiol«s| 
COg found 
Cm>X@S per 
0.40 |l© Jbiours) ©•it liomrg) 0.70 fJS hours) 
CK" foimd 
isoles per 
mole of Bjg) 
O.S«« 
{16 hours1 
0»367 
hours) o.ii (20 U&msml 
0.26 
CSS hours) 
ttttea as 3LSiO 
4f 
tlia of m li0ttr mxperimmt A to gire m valti® 
of ©a« for 6@g + Si", fblg Is l» liae ^tii tM fast tliat 
lijiroljsls ©f sotittM ai-aaide m&%T similar @0Btit,i©2i» r©« 
smltei ia ottly ii».i p@»eat to aitaoaia. 
fj^e faet %hm.t %M dioxii® proteetion is oaly 
m fsrfe Qt Qm moM, mmpl&M with tk& faet tMt no mrhoa 
iiexii© was om tM h^mlysia of stroa^y 
smggesta m:i%m MoxMm pmdmemd sris#s f»ai partial 
feyiTOlyals 0f $h» eyaali® Buhs&qmmt oxiiatioa of 
til© foml© aeii proamtei# 
§.,. Siiaisag^. 
a» A ftattioa ©f tii# total ©faaia^© of Tltamia Bj^g 
Is ®f©lTet as iift'TO^a. ©imnlis in t%m aetd hjAmljslB of 
th® fitamis. 
b, lass ttoa oi» mol# ®f ©arboa AioxM# is proiue^t 
tmriag tfci© aeiS bytrolygls of vit®aim . 
e, 4 smasatioa ©f tl» iiy4rog#a 0^ftai4e evolirtd aii4 
%m 0arto«a aioxiit' p3?©tm«eS toiag ttoe a©it hyi»lysls of 
ritmin •appi'oa@li»s ©as# 
4». It wat ©®i»ltt4@4 that th# eaif^oa di#xid© pro-
4ue®4 teriag %g lijteolysls arists fifea pai-tl.®! 
lysis of thm ©I'aait® $f flit vitamia* 
S, fhm B®i A® id fya^eat 
1, IntgiQtoet.iQ.a. 
fim ®o*isaliei "r®4 aeit frepie'st" of vit«tii 
48 
is predttoed hf bjiro©lile-i'i© aeit liy4r©lysi®. fJit 
frapjsiit is appsoxisately twj-tiliirdB of tli® original 
ffioleotile. It is th,© portion ©f tlie laolteule whieM oon-
triMtes tfej© mlm m& wMi^h mrrlms tke eobalt atom. 
It is a material of muswal stafeilltf far onlj o.ospara-
drastie i«graiatioii mtkeAs ©ams@ mf sipitfieant 
breaMew. It lias aot yet b«@n ©fetaiii®4 ia eiystallia® 
fo» and is Mnioutetetlj a sixttt» of a i»iBb«;r ©f ©losely 
irelatet sufestaae#®. Iaformati©a atsout it M® ttos b©#a 
obtaiaet from iap«r® Bat@rial» 
YitaniB B|_g las m -atitie properties (SI) and ttos 
aeii groups of tii® r#t, a$ii mm dm t© ©arboxyl 
pro4ii©©i bf th& ©f tlie.aeid amid® groups 
r@port©<a pr©s®Bt ia fey Siliiigbc» aat Bi#Iil (g?). fMt 
th© aeiii® groiips eaa b« ©starifiet first r®port@a lof 
lllis, aS. iJfc CM|» ©siiatioa of t&s rat fraps©at with, 
alkslia# p«iaaa^mt© yi#14®i a mixture of at least si^t 
aeiis, fijiir ot whi&k mm i4®atlfi®d (IS). B@yoad thi«, 
littl® lia-s been reperttt atoout tlie natur® aa4 tsbeiiiistry 
of th# m& tmm&nt, 
fb» mterial ia tilts i®@ti©a ^©als witli tli® pr©paratioii| 
©lieiai®-al aat plijsital pi»p@rtie® of tlie red mM fra^^eat 
mm& attempts t© eeparat© iti 'eoiaponsata. 
£, gyflrQlyaia w&m&mm* 
la all iiistaa,@@s, ex#®pt oii®, Titsmla Bi^g was liyiTO-
lfm«t witli 1 M hj&x'mtlQri& mM in m rouai toottopi flas^ 
m 
witk a mtXm. ooadenser# la tli® o»© tx^eptioa, 
i I iiyiroehlo?!# aeii wmM ©Bploi®S» fit© 't®mp#ratu»'e was 
lislatalnei fe®tw«#a 9S®-i05®, aad tl© ©oaoeatfatioa of 
*» rapl«d tmm i lag. to 10 mg«, p#r »!• tl# tiai of lijiTO-
lysls was %o 2S 'mmm, 
3. iBOlat^iOE IE9ttei»» 
a*. I^ggeipitstloa* A ©oasistet 
&t ®oii©eatl'ati-oa @f to hf^TQljBls. solutloa 'fef tlstilla-
tMm. mMm mMm§. ^w%Bsnm* Surlag tli« ®oa®eiitration 
water was ai4#S at iatewals to p»¥@at th.® a©id eoa-
e«iitrattoii fe®#oaiag t©o h.4^.. fto solution was 
©faiperatdA' t® a®air»difm«is aai tli® »s44tt@ «t3?aote<l witk 
m@tQm» TtiB mi mtsrial ms mm&ilf aeluMe aai soa© 
wliit# 3?®giciu8 .reaaiaei, fl» mmtom ms tlea 
©irap©rat®i %•© iyyatss eltti®i? iiMef pf@ssm:r© ot 
Ijy ®ir je%, aai t&e ip®slt«© agaia ®xteaet©d wltb, aaetoa®* 
1% ms fl©a®tii»:S to a43. a tfaee of mtmr to 
©•offipletely Ary r®sl€m« in ©'Mei' t© solution, ©f tli« 
^4 laateriai. fMig furbtor sepafatet tlie rei 
aateipial fj^a tli« toloyltss mmtmsi&l, ^Qmrnmlomllf son® 
Ibifom, laatfyial resaiiiet, 
fli® #stmittoa*«'rapo]patioii pfoeess was »peat®i. 
again aai tli@ trj »sidme tli®» iissoli^eA in eitlier 0»1 
M liya.r«30Mo?lt m&M or 0,1 if soAlisa liytooxite. Dissoltt-
tioa of tM© r# situs la tli® feasa was msw.alli' aetompaaisi 
hf th® forsatloii #f a whit® ^-lailiaotts Material* Wi@a 
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proimtt ©fetaistfi was rmst %q Mqwo, in s©lo.jf> 
la «Qmtrast tO' tti# pxotaets ototaiatfl by tJi® first pwj-
e#aa», 
h, geaaterQnggeate fli8tgjtmtlea. Sweral attempts 
to ptiTifj tiie r«t v^Gici fra^est wem aai# hj utilizatioa 
©f tiie Oraig ail.-*ilmsg ©owatexcuiTOBt tistFlbutioa appa-
Aittoii-gh. t.li« smlier kmrn Jiftfolyti# t37a@aeats 
«©mM b© s#pafat©i, &©• «t#s®i3 wai aeliidfet ia th® is©-" 
latJLoa of a p»»;t »i,, eo-lbalt-eojitaialag ©oapomad, 
Biitaaoa© aa4 l8Q*Mtyi. .aleolial w«r® fouM to 'b© most 
tffeetlfe la th© wpamtioa of r®t matsrlal f«>a tto» 
isaller hiiftrolytia proiiitts iaamoiiiam ioa, tli® ibenzlmi-
iazole aoietj aai l»^saimo-g-pr©i)an0l|, fettt m pure, 
aaterial was ©^tain$d mmii with Iff tsaasf«jfs. It was 
appa'i-eat tmm Tlsttal lasp«#ti©ii tlat the rei' material 
@oasist©4 ©f a aimter of »4-*©s>1©3P®4 ©oapomds (nemlly 
at least tiro©) tli@ aistrlfeutisa pro^eetare fallet t© 
Isolate m&f qb® mmpmmt^ 
la tMess ilsti?ibitti©B #xperiii«ttts ti» at^eoms lay^i-
always ®oasist®t ©f iilmt® aeli. It was 
fomd tliat tit® 0oii>^@4 sattfial moved mot© rapiilf •rtieii 
thai hfteoeliloi'ie aeifi ©oaeeatratioa was laostasei, fli® 
tlstribntiQa ©©©ffieieut i»s Msm tliaa om if %hm mn» 
eeatratloa of hFteeehlorie aciA %f&8 les® thm 0.01 I. 
fMe details of aa a^twai ®^p©fSj»at foir tlstyibatlom of 
lijiirolftle frap»nt0 ai'# p^esent@t ia feperimental 
§2 
Mi attempt to pmrifj a li^dfoli'sis 
mixtar® of Ij^g loa-ex«liaB®i was also mt®. B«jtli aaiua 
aat eatioa «<iliaiiis f®:slas» -^bsrllt# IlA-^5 aM lEG-SO 
respeetlvelF, mm Aitliott#i siall soal© ©xptrl-
aeats IMidated p©s®lfel3.ity of @ff©0ttag a separation of 
the ®oap©ii©ats of tiie aoid fragosat on iE4-4§, •sfeea 
tM -gTQm&um was ©lapief^t with largef e©l«fflas, th® Is®* 
lm¥lo3r was »ot tM© sai». the major part ef tl» mater­
ial ©oult aot "b© ©Ittted fjros tla eolMas. Va^ioms solveiitS| 
IsQ^btttyl aluo^ol, %%hjl B.lmhQlf a©®toii«j l»©az@ae, and 
pli©aol, failet to slut# %lm oatei'ial, Mimom solmtlea# 
@f soAlum^ 'fbloriie, it-soiina plioBphat©, go&iwa hfdroxii©, 
amaoaiuii lii-ftfoxii© aai lijteo^lilorle a0it w®t© ©t^ally 
i»ffestive* Ttm r®ft material wMeht wms so t©aa©iously 
yetaiMd ms fiiiallf fTO®t tmm tHe mBim only "bj heating 
aat Tigofo-tts sti»iiig of a setlua ehl^lte slurry of th© 
rm&ixk wltii jjSg^teutaiiole 
UhrmmtasTmhw«• Various attempts %©• ptiri.fy tli® 
m& aeit 'bf aiso.i'®tl#a ami partitloa $teG»atog» 
raph-F •mxm Kapi#slaa ©Eite, ©aleiijs earboaate, 
Hfflo Sup«y-G@l attt alam.tiia mm at i,4sor"beat®. 
later, aleoMol, elilorofQmg. ©thyl^ae thlorit® ant iilut® 
aoid of varyiag ooaeentrntioas were tried as solvents, 
1© isdlatioa of a eoapouat w&ifli ©oiilt to® crystal-' 
lizei ms otetalaei* 
la almost all «as®i, it was fowaft tMt all ®f th,® 
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silver salts pi-sparei, bmt a©, srystallia# ttrlfa-
tiT# mB ot>tala®4* MomoTalant setal salts wem rmTf 
fallible la wat®r ani pyselpitatiea was sffeetei hf tli© 
atfiitioa of atttea© ©r almlmX to tH© aq.ii@ous solution. 
Ia ©a® ©xperim#at, aa attempt was aadu to obtain 
^rystalliae siae aai mmmw salts %j utiliisiag %hm 
tmimgmg •ptmmmsmm ia siliea @@4. Altiiougii pr®©ipi-
tatiom amt Ijaatiag m ©rjstal® wer® o-fetaiasi.# 
attempt wae aaie to obtaia a srystallia® amaoaima 
salt by slow diffuisiea of aMioaia lato aa a©@ton# sol«..» 
tioa of tlie f3?ee a® 14, Qmlj aaoxpiious pfeeipitat®® 
LiMewim®, ©aly ii»oarplio«® preoipitates foyaed om 
slow iiffusiem of mmtem iato aa at^eous -soltttioa of %hm 
!•©€ mi& fyafpeat m %im 4i*#yaaid@ soiium aad potassias 
salt®, 
§. ygQ-pegties of tbe m&. ae-id fraa&ent. 
§Qlu%iilty..« r®t fra^eat as tm@ a®i<i 
is soliiljl# ia water, m»%om aat tmst altoliols. It is 
iagQliitol© is ell aoa-p'olair wl-reats* fli© material ofe'-
taiaed 1>y iBmlmtwiQ p3re@ipitatl©fl is »lml)lt Qnlj ia 
dllttt® aeit or lias®, flie methyl or butyl ester is ciuit# 
iagolttbl# ia mt©r teat golttbl© ia m&&w ©r^aio sol*r©ats 
smeh as ehlomfom, #tli|-Mas 0lil©i?ld)i, b@azaae .aat al* 
©©hoi. 
-^ftlytieal eQgpositicm* Amlysis of 4 product® 
is giv®a im fa^l® ?• 
fable f 
AmXjmm of Asit fmgasat® 
a s. « Co 0 
Empirical 
Formula f2» 
Fomala 
Weight 
Based 
on Co. 
1 Sf,f4 §•§« f»©« 15. §0 sis-sfis em 
B ii*40 i,88 i.S0 S.8S 
^46^09'^4^16^^ 9ig mm 
i ioa? i.S0 §.2i • gl»tf isi-fio «44 
4 S4*09 i,28 4,,Sf S.,tf It.M 
5S.4i §•#? a».M lt.S9 ' 1S.©4 
A*®. 
1-4 5i,Sf i.4i i,,fS S.S1 M.,8f ®44%#4%§*^' 944 tss 
^AmXwmB p@rfoEM€ hy J,. F. Alicia©• 
hydrolysis ia f .M toyt,f©0M©ri<i a#ii.,. SO baars. 
m 
Ia view df %M fm% ttet It lias hmm Bhomi tliat 
©OS® eolbalt mmj fe# stfipptS froii t.li@ mol®#al© during 
kftro lysis ia 1 » kytrotllori® an 14, tto oWioms @oa-
@lu®i©a tm tM# eofealt fim^- o^taiaei fosr ia fabl® f 
is th&% tliii is badly #oa%aaiiimt©t witb. iaorgani® ©ofealt 
fyeet tmm tli® m-lmmlm im^iag liftr©lysi® ia i M 
etiiQ^fie a@lt* 
a. Spaot^fi. 
til gltg&yi#l.»t sad visible^ .4 t^ioal 
B'pmtvm &t ti» »4 s«ii fra^eat ofctai»t "bf SO hour 
hy&m'lyBi8- at 10# is I M k^4m&hlQri.0 seiA is shorn ia 
fii. 6. It S1.GW mxiam at SSI, 40S aat 4ii-§00 
m& a '-abouMer at abottt $20- 5f 5 . f©y a givea m& 
a«ia frapieat,,, tlie-y@ is a© sMft, i» pesitioa of %M aajor 
p0&k ia til® 350 m// mgim ot ths 408 TOgioa witM major 
ehmm'S ot pH> th© ^ositioa ©f tlie sajo? pea^ varies 
s«m©«liat ia tte 4i.ff©r®mt pTOfiaets pjreparet, ani aaj vary 
tmm MS to 3SS Myu . for a giv®a. proimet, li©w@v©r, a 
eliangs in &mmhmm d©@s otear wltli ©.Itam^s ia pH# 
4tt@»l»&ti0as ©a a produet mhi&h. stiowei a aaxi-
mua at MS ^ ®av© a vaM® ©f MS %m. flusspMt® buffer, 
^ f.4, On aasjttosr proAuet witM a maxiswm at Sil ^ 
pMosplmt# fS ?,4, ©at im approac-
iaat#ly O.Ol 1 s#ftl«a hyaroxit©,- tli@ saiii' gro€uet ia 0,*01 
M liydroelilori# aeli gav® aa Tal»® of 194 • th® small 
p®mk aa4 slismlter at SO# m& SHi ^ shift sli^tly 
ft 
and Speetim ©f tli© 
a®4 A®i4 
CfbQSpMt# fH 7.4) 
5713 
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0.2 
600 500 400 300 200 
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58 
tQwart sliorter waveleagtlia ia mM soMtioas. 
H© afesQrptlem ptak is ©fetaiast in tli« regtoii of ifS 
m/A t' th® »gi©ii im vAlQh te@ii2lffiiaaaoi# absortos# Beaziai-' 
Mmim mmt ^ atoseat ia tties# preparations • If is 
lt|trolym«t tm s,lioi?tey psrieAs of Isiis©, tk© feeagimitegola 
is aot HfdTOlfsst away ©osflately; for ©xaaple, a proiuot 
f»ii i Hour Hftrolysls simws tbe t^ieal a?© i|^p«ak. 
^ epe-etra ©f 
tm@ mi. aeii f^agaeat aat tte sotim salt ot %h.® eyaaii® 
•itrimtive o'f tM j?tt fmgaeat ai?® shorn ia figs. 7, 6 
aat S. Ooiifaifisoa with, Bj^g ttows tiie foilowiag,;. Ca| fk« 
str©a.g bant at ®»S ia Ij^g la attribute, to aaitei is 
mmm&i M 'She trm aeit-stows toubl® baafi absorption at 
and B,ByU ; It)  fM® soiiM® salt Ms m teads at  S,®/^ 
ant fett t  has a stroag baai a t  6..g^» 
d* Be«,©tiQai« 
|i| Bi»omimtiQa. ftoi© i-ed fs-agrieiit mm%B 
rm&ilj ?#itli ®s«ess tojpomia# mtdr ia a sligMtlj aold 
@arirons*at* Aa anorplietts, rtt-fefona praeipitate is 
pTOtttOti# fM® Bstsrlal foraed is inioluM® in water aat 
it is also insolttM® la miQtotQm and 0tb©if*. It shws 
eoasltorslJl# TOluijility ia altotol aai aestoa®. 
Ia a tfpleal ©xperi^at § m.g» ©f a »t mM frag-
iafrared sp«©tra showu ia this ttosi® wr® 
obtained witli tli® lalr4 Afsooiates lafrared Speot»-
pliotometftr. fti© sp«#tea a» tm.eiags fifoa tto originals* 
tig, f 
Spettraa ©f fltemla 
(Nujol KiUll; bands at 3#8^ , 
7.3^ are due to Hujol.) 
fig, S 
lafraret S^et»s ©f thm S®i A«i4 fra®a«B% 
Ifcjol MUll; bands at 3,4^,, S.S^ani 
f»8^»e due to Hujol,) 
fig. f 
Isfraret ^pectruia of tte %a3al4# Iteriiratlf® 
of the i"i©d -c-i-cid fraga®sl 
Cltijol mmll?. Mats at 6,%^Mi. 
f.S^ajT© due to 
60 
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mu% ma gmspeaisi ia witer, fiissolwi aMifio-n of B ml, 
0.1 1 soSims aad thm m&&& sXlgiitlf mid with 
Q p l  M  h y A m 0 k X m i &  a@ia. fto#® ml» of a om»'$es%h mtnr^ 
at®d ij-reaiiBe watsr soiutioa was a44#i. fto®. m&. eolor iis-
appeaj-ftA instastaaeousljr aad tliQ wlntioii hmmB elouty, 
A if®i«l}TOifa prtoipitats ma ©-Maiaet ©a 
tb& ecjlu-liea was p^l© yolleir ia oolor« 
speetmii of the aapemataat was @Maiii®d iaaieii** 
at@lf a^isst a teomiae mteir felaaM, ftois s&owfi a ssmll 
liwaap la tte ftgloa ©f 400 ant ® byoat littiip at 4?0-
-liO Myu » I© absorptioa ptalc \m@ ^mamt ia any ©tli®!* 
mglom* 
Tim prmipitat^ ohtalmd was 4iTi4«t iato aa aoetoa#-
TOiufel® firaetioi'i and aa aoet©»f lasolttble-aik:ali**soIttfel© 
fra©tiott. fli@ sp®©tra tMse two fraetiQus is stw>m ia 
fig. 10. -it is imemBti&s to m%@ that th& major absorp­
tion. p#ak ia tli@ SSO Myu m^sioUf wlii©li is wstiallf attriMt^A 
t© eoMlt wordiaatioa, is 0»plet#ly missiag, «g well as 
ahsorptiss. p#st la tlit i0O-SSO 
la atteiipts to q«aa-litati*r©l,^ feKjiainst© tM m4 tmg* 
mnt, iitfimltim» siitllar t© ttos® mpoTtM ®arli®r tdth 
mud mm mmmt&m&t the @m€ point was is e»«ss 
«f til© feteak iatieatiag oxltatioa &t ioM&m hf sommB 
other thaa ®x«©s« 
H i )  &eaQtioa yltli. »aiiia®, &st as Ij^g reaetg 
witii &xmsB ejaait© in altelia® soluti©a to t&m. m ptirpl® 
Wli,  IQ 
lIl'fcraTlolet aM Visible Sp©otrm of B®i 
Aoid tragaeat-Broiaia© troduets 
iioetoa# insoluble-alJcali s©lttbl@ 
iggl8g|is5!8fil^|glSorllIa 
aoeton©.) 
Abtorbancy 
o < 
» 
o 
29 
m 
il-tyanide {SS},. th® a©td also to mo aa 
iateasislF pmirpl® d©xlvatif«, Tim spmtvmi Qf tMfi. iaatei?» 
lal differs w^vj llttl© tmm that «f %g 4i*«fmnid@* 
fto ateso^rptioa peak at 2?8 mm of th© ®1.S eyaal&, 
pufpl® eo®po«ad la m&m }Tommm& thaa tliat of This 
hm fee© a isfcerptit^i at support tm a tMorj tliat tli@ l>ea-
zimiiaal© is #oos€i«t®4 witi, oobait In S-j^g itself 
la til© pmsmm &t mxmsa eyattii©, tb© Mnzimitozol© is 
aispMoed froa tlis ©©telt atom ant iiiteas© atosofptioa 
ir@suits iS§, $S}.» 
the atosorptioa speetmm sf a m4 aoit fra^eat is 
Bimwm in fig. if tliat of its t^aicl# deirivatiw is Bhom 
im fig* lit %e sp@Qtrm -Qt tm r&i. a«it fragment i® 
dwoii of amy sm^estioa ©f ^©iizimiAasol®^, hm% tli® «raaiA® 
Complex stews ft 'mwf §wmQwme& at ZW a^.# 
fli©, eyaaiie '00ap©wat is stabi® ia ©Itelia© solutio'ss, 
t#'#<Mp@siag slewij at :p[ te@l0w f. 
It is iate»etiag, to »ot@ tiiat tl» spettuxa .o&aa^s 
as aeidifisi golutions staai, wilting ia wstoratioa of 
tiie origiaal i®t atit fragseat alsoiptioa pet^a&a at MQ 
5§0 iSO tbm p©&l£ in tto fegioa of 
SIS a^fouai in th@ Qjrmaii© ©ampoimt, but not p.,®*© seat, in 
the r©t aoi4 fra®»^iit srew-ias after- tiiii WTersioa {ewa 
after 140 hmm}* fli© seist iiit©3?«-stiag p©iat» ^.owwir, 
is tttat tl» peak at 298 :5wmmias, altton^i not t«tit« as 
iat«a8@ as the origlial. 
Fig. 11 
Ultraviolet and Visible 
Cyanide Derivative of tl» ^4 l#ii 
(—..-.-.p'aosphat# about pH 
wmmi. 'ii»iiiately after fomation. 
same solution read 60 liour® 
63 
400 
Wave Length (m//) 
m 
It appears from thess stuiles tkat ejaali#, as i»ll 
as fetn®l»iia2ol«, say toEtfibrnt# to t.te absorption ia the 
UfB -mil asA Slf j&u mgXo'm aai thmt %tm 1/i homy 
of fig. 11 J?©fir»s©ats a di-oyamia® teriiratlT©, wh®m&& thm 
to toar sfttfraa mftmmtm a a©Bo»§ymaii® tsriTOtiw.. 
iliil Se&$ti©ii. wltli m&tlQ aahytyiie, Wiq» 
Bj^g is MyftTOlfsed mi§.^ tli© sk®X%%ml perfcloa of %M 
%h^% mmmims is kaowi to m a mmlt 
&£ til® liyirolysis of amid® iiroups ps-eseat. fb© iaf»-
ired sf®«tram of tliig r#d mM frapi«at aimm Q.mhl% ^)aii4 
atesorptioa at aat i*'8^ * wiiieli I® «gg@stl*rt of aaliy-
telies. aat iattoass. It mi f®lt ttet It •wouli b® liit©r» 
® St tag t© Bm wtot woiiM liapp#B t© thm lafrartd sptetnam 
if a 4@lils®rat® «tt#apt was msi# t# pi?«par® as aali^nti'ld# 
of tfe® aolsemM# 
Appspoximttly im.mg, of r®t aei4 fragseat was dis-
ia BS tti. 6f aeetl® anlyirii# aai M«at#d t© ISO® 
mMm mflm,. tm minutes* fli® ml@t of the »toti©a 
very Aatfc at tli# ®l©vat#i t@Bpe.i»atTif®, femt om 
&mllm to mm ttspemtuw, tli@ solutioa ms a iark 3?@t-
pmrpl® e0l©3p« Bo&m aaorfliens pi«<iipitat@ settl«t out on 
®o#3.1ag. fills prtfipit&t® ms ©xti?a#t@4 with ti^ I ai# 
port loss ©f ateiti^a anhfdrii## S©s# iagelmbl#, ©olored 
mmtmimX »aai»4, 
fo til® 0oiil)i.a0i a@ett« aaiiyfel4® solutioae, 4© bI, 
of tej was this fesiiltet ia tb@ pre.eipitatioa 
m 
torn® , ©morphous mt@rial Kiiiek was resao'Wd 
bj ©©strifugatien aM imsiied well idtli ®tii©r. fo the re­
maining etMr solution an aaditioiial '40 ml, of ©ttor was 
aii©A| furtliey pi®oipitatloa reailtefi, this pi?©Qipitat® 
ms r®moT©d aat waetei w&li with etiter* flis infrared 
spiotrua of tbls produet, fig. IB, differed tmm th® 
©riglaal' r®d fra#ient Cfig. 8), Qulf la %M in*' 
t@n,sit^ of tk© baad at 
fills 0laaai®» iiowrtr, suggested tliat alt©3»tioa 
liad o#@urret, » tlis @tter-pi»«iipitat®d material was r®» 
turned to th& waetios flmsic and' heated at 1»® "uatea? 
r#flux, witli 6.»1, ©f ®#®ti.e aaliydrid© for Si liaurs, fh& 
a@®ti# aaliydride wsjB th.@a bjr distillation aM®r 
i^du6#i fr&isiiw to niar'»drya@ss, fh@ pr(3d«ot was tM®a 
dried 24 kours 0"?©r fotassiim Mytroxid© pellets ia a 
fasiim d®»i©eator.» residu® ims t,hiia washed witli «tli@r 
«id' again dried M hows* tbe infrared speetrua of a lujol 
aull ©f ttiiB protest ihowisd a flat broad baat b®twi«a 
ami S»a^(flg« 1^1. Ill® iiat«rial ©i&iteited ©©a© solulsllity 
ia. #tliylei» ©hlorlde, «o %im apsotrwm in tlii« so It© at ms 
oljtaiiiBd I tig* 141* til® feTOftd band of ti» anil ws .'re­
solved into two good 'tjands at 8i,6>'aiid §#7/^* flius tliis 
treatment :r®suited iji 8. ^ift of tli© 5,8 toand of tli# r@d 
moid frageeat 'to 5*^^ # tin© S»6 Isaad Mamiaintg identical 
witli tl» oriiltal. It is appar®at that a^ahydridt fonaa* 
ti©a did 
fig. • IM 
Infrared Spectrum of B@4 Aoid frapi©ii%* 
Aoetio Anh^ria,® leaatloa FroAiiet 
Cleattioii tiai, 4S alautes» luj©! 
ba^sds at , t^-t^and f,%4'«© tu# t® 
fig, IS 
Iafi»ay#t Speotrum of H©d Aelfi fragpemt-
Aeetio ii-aiifftrid# Bbaetlea freimet 
ti», SS lours. Hujol amlli 
Mais at tm©' t© 
I« j@l.. I 
fig, 14 
Infrared Speetra® of B®€ Aeli fra@a©iit«<* 
iioetio Aahydrit© Seaetioa Produet 
(lieaetion. tirae, 2g lio-urs. 
dlilorM© salTreati Mai.s at 
aM 7.3>/are due to Ui® so It© at+1 
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S»m&Uon of with aatisrayiie* 
It m,8 mm&m& tliat anli|-ari<i@ oy ejsilo iait® f oramtim 
wo«M »s«lt f»a #f Ijj a^eti® asliyirl4« 
hf i»a®ti0a wltk thB. wi4o mmp& of Am mmlim 
wltti tliiii ia vi®w ms ea»l#€ ouA 
ttsiag pliosflxoHis but %im^ proiret unsatis-
fitaaia ;a»oiiaiJiag to 'Si»0 «§, was hm%®'i. ntAm 
mtXum with 3.0*0 ial» of atstie amkftriA® at t® 
4 Jl/a toiars* fl.© 3?®a®ti©ii mixtam t>©«a» d&rlc pu^l® 
aai Ishsii iafk Istows at to ©Iwatei^teapsratiifei %«% on 
oooliag JrotiwiieA t@ a isf'l pmrpl® 
ftot i?©aeti©'a iilxtiire ms ©•apora^ed to mex^^irfmsa 
mtoi- r©jltt@ei ast tiie »si4tte wasted w©ll -witii 
4r7 i^esiime mm partially dissol-ret la ©tfajlsae 
®lil©ri4® ami tlii litfra»4 speetJris Ifig. 16) * 
fto tea»t tliat liRi at mg «>aplet©3y i^aiowt 
bmt tH® feaaA at Mamiisi* A iotibl# taai was pTO4u<»t 
at S.fi^&a4 S.t^, similar ti» tlie %-«ad present ia 
feoth the tme »t4 tmmmmt and ia ttm rmm^tion pi?o-» 
4tt©t of %h& m& aelt f3Pa'^©at eaaA aet-tie Houn-
®wr., tM mlmtlm i&t&jmltim of tlB-ie two TmMs is 3?«-
mm»&, tor tim fi.75/^teat is @oa®4t«»tolr str©iig©r ia 
%M-S iastaae®. It is aot poesitol® to in-eit® wMoth,®r tli# 
km&8 »e to t# a tytlit isit® #!• aa 
fie ttltrairiolet aat Tislbl# ®|5#et3pa ©f t.be reattioB 
fig. m 
lafrar^i Spettrm. ©f fitamln 
Umjol Mais at and 
7,3>yare itt# to la|ol,| 
fig. li 
Aiiii.fiirit® l@aeti9ii Pfedmit 
i%aotioa tia®, 4»§ MO'iiirs, Itliylea® 
©iilorid© solvent; baats at i#S.^ » 
aaft 7,3>'ar© due to %h^ eol"reat,| 
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produet was obtalaet ia aqueotie aeetie aeid, S liottrs 
afteip tissotottoa Cfig» lf|| aai ia etliylene ehloriat 
I Fig. 18), fH© speetms in atueous aeetle aoM slid^st 
a mxiam at S§0 to 3SS ^ , Mt aet as pronouns© d m in 
the ,3?ed aelfi fm^eat or in fi© •small maxiaa ooeurred 
at 4fi aat §00 ^ • 
flie 8S©0trim of tke waetiea pTOiust in ©tlijl@ae 
©lilo3Pit© mly ia£l@©tioa ia tM SiO ^re.gloa 
aai a small p«ak at m// . flier© waa also a peak at 
4W and a arouad §00 * Tliis sp@ct.iMui is 
aartoeiif i.iff©reixt froia botb B|^g mi. Ihe red aeid fra@ient» 
S^mM' 
a., fli# setiiod for the iiydroirsis of to proitii?© 
tl» red a«ia fra^at vtm 4eseribii4, 
h* A.tt@apts to ptirify ttie, rs4 aeid fra^^at hj 
preoipitBtion, e^unter our rent aistrltotion, iom-eMliaaip 
and ^hromatoirapliy wBm presented, lo liolatloa of a 
pmr© tompomi tapable of erystallizatioa wm attaiaad. 
e* Atteapti to pMpar® 0^rrstallln® 2»tal salts of 
the red aeii fai.l®d.» 
t, "Sill piiysleml properti®s of tb© red aeia frag-
meat wire. emimerated« 
©, flie r®A aelt fra^eat reacts with toromiae to 
protest a proiuet witli a aartodly 4iffa»nt spsetrwm froa 
that of tl» r«t aoid fra^ent. 
f, ipestrophatooetri© studies of the r®fi a@ifi frag-
mg, if 
©at Tisibl# of 
ialiftipit® Sea@ti®a. P3p©4m«t * 
Cik%ue©tis mcsetiQ aoid solmtioa# rmA ft 
iiouM after dlssolutioa a^iait m>%m 
blaak# —™ solutioa t® 
obtalji altj'aTiol«'t gpettim#) 
76 
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fig, 18 
lltrafiolet mat Tisibi® ef 
AaibyAtii# fcasti©a troduet im ItliyjLtE® €lilQrS.4» 
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mti% oymniie 4sriTati¥e imm t©0O^lbed» 4bso]rption at 
Bm m^Qt this ©oBipomA smgge^sts tMat eyaali.© ©ontritetss 
is tMs rtgioa* 
g# th9 iii£mm0k Bwmtwvm of tli© r©attl©a produst 
©f til® mi. and aaetie aoSiytrit® lii<ii@at#s 
tMt aa a^yirtte ms protect• 
hm TM .iafra»i «p©@tsm ©t th® reattioa pro&iet 
of %a aalijtrlte skowB rnhmrp^ion. feaats t^hioh 
Bl^.*b hm i,at€^pr#"t.©ft as aalijtt'ii® or «yell© ijaifi#* 
1, ©f fitania Mtli Softixm SfpetM-orils® 
titmXn Sj_g lias fe#«a il^wi to m&t&iM priiaary jaait# 
tBfJ, flit Mj-iatitiM womli tli@s?®f®re be #xp@«t©€ 
to vm%Tm t'hs Hofeaan lial®:i®tto reaetiom. Wltli tliis ia 
mia4, aa was tp-rts®! to attempt %h^ 
of tl» primiff aaia@» iiieli®a$al %q %tm primai-y 
til® proteatii^a of amoiiia wliltii ©owiM M ex-
pasted if a substll»tt,tei ii»a etrmtxim ii pjwssnt, was 
iet®rmitij0i» Am, attwpt -fes 4et©.*si,a@ mfbQu iioxite 
eT&lutloa mnt a«y, 
A 10© ml» m>unA hottm flask, witM a 
^Q%m<&. glss# Joiat, was flttei fiitli a reflia ©©iii@ii,s®r •aaft'a 
gt,s Inlet Stales in tte site leatlag to aear tli® bottom 
of tlie flsak, .Cextooa 4isxi4#-fr«« m» p»« ' 
m 
by passiag 0fiiiiaej? iilt]?og»a .stteessiiirml.^ tWon^ 
a SQliitioa ©f sotia® hyaTOXite, aat a ©oatalaing 
amgatiltm. perohlo'fate* A delivery tufct from %M top of 
thm t©a4«ms#r let titMr t© aa absofptiea bylfe eterg®€ 
iA%h mltuTi^ a©it, ©r to as absorption t»ia eonststiag 
©f a ll-tttbi fae^d with saga^siwii pef^hlemte tt»llom§. fey 
a fiiraer femXfe ©eatalaiiig 4s©arit®. 
b. MeasA- syst#® *1 s^ft witii 
m minutes aai a li^w st^i^as of ai%TO«itt ms iialataiMt 
thmu0iout tl® ®f ti® 
.Aa atueetis .Bj^ wolutim ^oataimisf Sf,0 of %g 
ms at ia mithm ^imMm^trm water aat iatrotoett 
iat© tl» »a«tlo3a fla.sk lif »aa,s of pif#t.s p3Peiri@usl|f 
idti. aitro^a.# fk® flask m.a la m i®# 
batb aat 1.6 'lil. ©f ©•IS© .» goSlMm ^yposlilos'it©,, 6,1 
©t^lmleats, ms aM«i, fliis was f0.11ow®i %j B,^Q ml* of 
40 pmmmt sodium final hyAmmM^ mm» 
0©at3?atioa m® a.Mm4 1.1 !• fto .atoso?pti©a flask ms 
QhATm^ wlt^i M »!• .of I 1 Sttlfari© a«it« 
,fli@ mmtlm miMtum was ail©w«.S t® staa€ at l@.« 
^atk tespeyature fsf §0 .aiautes* it m.^ ti»a wa»@4 to 
1^13® t®ss#ratttre f©.? 1 bemr. At tlie eat of tfeis^ tine, tJaS' 
original a#ii. brup *s i«p.i.a«©i hf & 3@«©a.t,, Mmntlml traf 
aai til® neltttioii ma©4 at .f©r 1»§ fb# 
trsla ms ttea pwt la pXmm ©f tli© mM trap sat tli@ system 
sm-pt witli uitmm^ tm SO mlla«tas. fM fmmmT fealte was 
sjl 
reaofei, m&. replasei, aad tto solmtiea aeidifiei 
witli S#0 ml. Qf ^a@@at?at#d hj&m&hloTl^ aeia.» flie final 
mM mmmmMT&tim ms ateemt 1«1 1* 
file aoii tmps w®i» smtos®ty.6iitlf aaalfzei. for aimoala 
%f I«gsl®,i?izatl©a| aai fux-aer bull mm wel#i#t to a#t©i»-
ffiia© til© aaomt of oajrtooii dlenito proiwe€. 
&• Cyltsjme.tQifigatiom Qf %hB ^eatfeloa mixture* fli# 
alfealiite ^eeattlon failed •%© jiel4 e©loff#4 iat®r-
ial hj etlier, Mtsaoi 03f mtUflm® ©Morii®. 
Mf&poTixlxo i of a 1 iii« p©rti©a of tlis alteXiw r©-
attiSE t© asar-iri^^ss i*esiilti®4 ia ©oliitioB ot 
soaslderalJi© mX&mi. material oa atiltloa ©f al@©hiol, tsxit 
@aly oa tM@ first aMitie-a, Solttfeiilty pTOfeablf 
abottt fO-80 #%liaE©li. fills ga-r# 
afeit Urom-Mt aao-;rfli0tt« fTOOipitat# ami .aaQtimts 
df appm»atly ^0fy'Staliiay® matsrisl of im4et®a.ias4 ©olor 
@a tr®a.tm®at- with al#©,tolls pi<irle a®ii» tim pTKeipitat® 
ms sol'a"bl@ ia atwoms aietjiiol aat appeMatly a pierat©. 
Attemfts to iSQlat# a ©rystallia# ooapoiiaS, fallet, 
tim attttioa ©f p^tassiuia efaait# tO' tM@ alkalln® 
reaotioa resmlt®# ia tli» inteaa© piarpl® eolor 
typical of mil »3l2 tefealt-eoataliiliig red aeli frag-
atatSt 
A0iiifitati©B 0f the altelia® solutioB oauseA no 
»oti«a.bl© ©oloi? •©lma^» Bmm mlQr muM 'b@' extraet@i 
•fey btttaaol imetiately, fellowiag aeitifleatioaf and #n 
&z 
stm^iXkS la ©oataet'wltli Mtaa©!, tto aajeritf of 
§oi©ie soTet let© tb@ ©^'puiie lay@^» 
Au mM solatioa ©f tM waetloa mlxtmrt m,s la-
soliibl# ia #tliyl©a# towt ttm aiditloa of ©tlimael 
ia a lioao^atoiis »& loMtioa mi. salt pr©#lpi« 
%atioa, fh.© dfy aats^ial ©litataeA oa svaporatioa was 
readily sQliitoi# ia al3S0lii'te& al©oliol» 
S, It salt g aad otogerratloM*. 
fte carfeoa Atoxit® detsmiaation failed beeaus# 
iiyS»®lilorle atli fmes w%m siwpt omr wli»a tM solmtloa 
ms aci4ifl©i« 
1© afflii©ai& wa# feuaA tof leaslerizatios of th® a®id, 
t^aps. 
flie reaetiofi aixtttre slowli' ba©as» t«®p©y »t ia ^ 
6©lor &% Mm lath ttap^yatuire, iuat oa all©wiii.g t© mm t® 
TOia t«im|i©.iratiir«, it Meaiii Aark rei-Ttolet ia ©olor* fli® 
eolo^ tli not apfawatly iateailfj m hm%Mg at fS®* 
4 wiilt®.,^ gelatineiis, aad al#otol«iasolall® 
sate^ial tmm tM ©yiglBal yeaetioa mixtmr®, p2i3%* 
afeiy a ^©isalaltaz©3« iioi#ty ©l#a"r«t rnter tlx© alMliii© 
©OB&itioai, 
giitiailaa* 
Sou© fiaaia© fosaatioii pKitoablj ili omuv-f. m eTileneed 
lir tiw fsmatloa <sf aa lasolatole pierat©. 
lael: of solufciiity la ©tier ant other ©rgaaie »lT@ats 
from altolia® solmtioa, pirns TOlufeillty of r®4 aat®i*» 
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©xiS® meroarie .aestat© is iis#a as tl» reagent.* lor 
«iiiapl«, aerewl© oxlA# mmtn with aettaaii.® to glT« 
B@Mury ae#tasM@ i M )  ^  •0H||»e^O*|®-®g-IR-.C0»®g. l0w®T©r, 
t&© r#aiitiaa of aeremrl® a#«tat© ji@.ias 
ae!©toi:pi«r©ia.ri a@©t.a»ili«, CHg-GO~Mi-Hg-COg«CKg,^, @T#a tliomife 
molMS ©f anetami^t m® C^iK Swe^iaaaid© 
aits wlt'ti tiie»tti?l0 oxiA@ %o giv# ijere'ary stteelaault® CS6»i?J, 
B»ii .r@asts with aerwrtd acetate to f©m 
m^vmrj •earfeaBit#., eoi»)gSg, ©r ti»a©@tox^0rw.i'l ©air'fe--
©Bite, i ISI^-»0Og"»Hg«»MH| ^ GO. d0p«a4iBg ©a mm ©r 
t*© pyopoirfe.i@as of u»a ar@ ittpleysd |$i|» 
»#lag m .ij^g %« ®arf®'©tei to fimM a 
B®rottr|- ® 31, altHoa^ aiaitttSiy tie t®rl¥atiT« 
ml0,t m.11 h@ mtMr co laasaiab m fif® asidt groups 
®m pr##®at» 
S# l£g®.giaeataa.# 
a, leaotion wi.ta. BS3e#a.gia flilrt.®«a a-g* ©f 
aM 0» »g., ©f la ationt 4 sl.» of mt©r 
ms mm@i 0wm a tsm fi««, A ret anorflioiis preesipltat® 
forittisfi in tM liet ssolutlea wlthM ten miButea aat further 
l^atiag tit mot immum tli« »o«iit ©f pr©#ipitat©.. Si@ 
sup®i?aat8.at solution, ms ©till soaiirtiat mi. in eolor asA 
a small amoaat of u.area.©%®i mtreurie ©x;M« ms vliiM©. 
fli© pi^eipltat# iii»lv«€ on waKting witii a »all 
affi©ti..at of jKjtssslttii. iiji.mxii.%, 
Im a se#©M #srp@yim©.i.it, 8 Bg. of B^j^g aa4 a l&r^ 
mxmMB of F«i?@uirlo csn:ide was li©at®.d 6f®jp a f»« flaa® in 
XO ml* 0f water# soMtiea ms soaeeatratei 'by 
•lieatiag to a fiaal Tolma® of atoottt 3 ml* ©n eseliag aa 
aajiJ'piioMg rea ia?#©lpltat© s©ttl©4 ©ut elo^ag wlt& uoj-eaeteA 
Til® pfftipilsat© was extmstea. witli atout 
a ml, &f hot vB.tm aat filtefed viiill© hot to i^mow imr©-
mmuri& oxM-&* Mmm tlie soltttioa OGolst, aa ®sor-
pJiOttS r#t preeipitate out aloag witfe a saalX aaomt 
©f sewtt-plo wlii#!i kms afp»oiatole s©lulJilit|' ia hot. 
fl3.@ aapernatimt sQitt%ioii was somwlmt mlomd^ mM 
0m mpmtl&g tie liot water txbrastioa s®ir§ral times, a 
Iioiiit was ,r®aeliet wlmm mo pi-eoipitate fo»si oa eo©l-
iag, but a wliit# sollt appeafsd., pjemimljij aereurle 
b, leaetiQQ Mtli ».gouriQ mnetat#* .flftj ag* of 
ms MBmlmi. la g© ml» @f iS p@»©at •al@olol»- flftena 
ml* -an ale@li©li# SQantioa ©omtalttiag SS.»0 ag, ot mer-
@«rt© atetat© aM S irop® ©f glaeial seeti© a©ii -ms aM#t 
to tt» soimtioii. with, stirring, flie aixtmr© wm allowed 
to stand S totii?® amt m pyeeiplt&tioa oemri?®.4, ©a tto 
sititieii .of 1 4top of 1 1 »4i«m lijtroxiie, 2ioi®T@'r, 
am@rph©ttS preeipitatioa o@eur»d 
ant -rery little ©olor in tto sniptmataiit littaii-
fli® fr©©ipi%at© was »moT@A liy ©©atrlfu^tipa aat wa^®4 
»11 *4til p®rtioas of aleoliol.* 
©a »|!©at®A extmetloa of a portion of ttm preelpi-
tat« witli liot water, tfe® mt^rial WtmrmA ia a mmmif 
©i 
siailar to th» protuot fmwi tli© reaction, of laereurie oxid® 
with ttet ii, &Q1OT to tlie solmttoa aad the app«a]p-
aa§e of m gyeyitiit© pr®eipltate» 
psd preeipitate aissol¥©t imite reatilj ia dilut® 
0iilfurl0 aeltf presmmibiy *itii fio^oapQsltioa., for m-BmrnTf 
was readily e,xtra«t®d fmm tli# solutioa fey ditiizome* fie 
spettrum ©f a sulfwie aeM gslmtioii 1® sham, ia fig. 19. . 
fl® naterial dissolireA omly wry r^lmotaatlr a loag 
period of tiae ia iiMte sofiioa liytMsid®. flie infm-
»i s^etnasi of tli® irf i«t©rlal as a Sttjol mull is sliowa 
ia fig. 21# 
e* Malysig for aotealt .aaft megeui'y. Mmmwty t©t®r-» 
miaatiotti ps3?fo^»4 @0l©ifimt%3?i#iilly 'hf ©^tiraetioa 
of a 1 I sttlfttrie a©li SQlnti&u ©f tke ©OBpoiiad witli di-
thizom ia ehlmotQm (SOJ, 0©feait t©te»iiaatl©as w@i*® 
sa.4« on a sitrit aoi.d-',p©y@iiiloria aoit digtst of a saapltg 
of tte ©0Bi>0tta4 "bj til© aitiposo-i salt m©th.©4 (S0|.. 
5* &a<i Piaengsiofti* 
reaote .Ite both aarourlc oxide anS merourlo 
a@stst#, fa© ®e,.r® fa©t tliat r#a®tioa does mQUT w&j to# 
ooast^me4 as a eonfif®atl©ii of tHe preseae® of priaary 
mia® g3?6iips, altkottgli, it is »eegiii2«i t.|»t maaf Q%h&s 
tjpmu of oospouiits mm eapabl© of mmtlug with mercmrie 
ion. I© analyses wer# p©rforB»d on th®' prO'toet ol)taia©d 
fi^m reaetioa with. «i*'ettrie oxid® te#aiis® of tJit diffi-
©ttltf ia Qm&l&iMg a product tm& of mttmrnonu mereurj.. 
B7 
Memury t© aofealt ratios 0l3tai,ne4 'hy analyses of the p3?o-
dmet ©Ijtalae^ bj rseetlQa witH »ifOttf.ie iralti#® 
of g,i§, g.?o, g.8g» 2,82 mi S.#if ©r aa aremm of 
g.Bg, 
With S aait® g2K>«fS pma&ut, ilj mlgfat 'b® ©icpeetei. 
tliat a Talme of B»SO mnXA to# ©b*feaij»d by, form.lii0.a of B 
iatra®©l@@ular astifatirts with tl» flftb aiii4® gr#up of 
two iaol®@iile® Qt Big iaTolva-t la m iat®m©l®@«la3r Xiate.g@« 
Aaother p^ssitoillti- Is^ ttet %M 6©et©ac:^ei*«iiiri 
4@rivatiT# of amli® ^OMp® is tosmi... It shoiiM. to® 
i-saalled tMt tli® mt% ©f produotioa of asm^aia oa hf&m» 
lj&i& stoiisi, tliat ttote of %hm aaii® ^oups ai*© maol mor# 
@wtse@ptiljle to thm thm reiaiaiag %m, tkms, 
it- li© expe0t«i tlia^ tlism ©mmpt b@ 
mmtim t©wart otter elissital sttael: tbaa tlie 
Baiaiag tm* Oafortnaatelf, it is not posslM# at this 
tiiM to p©sitiir#ly »aj wfelfli, If ©itlier, of tM mbmr^ tue 
,p©0si|}illti®i is tke aetmal @ase, ©f thm &im aa4 
eoaplexitf ©f %h% 
All attempts to ©%taiB a e^ystallla# mmmTf deriv­
ative failet* flis feest ai>pfoa#li t@ orystallizatioa !»• 
v©l¥«d slow iifftt,si©a of Into aa atmeous 
or altolioli© soltttlo» of tl» produet ia tli& pr#s©iiee ot m 
gmii aaouat of asetie aeift. As the pH la©i*@ai«4» pr©-
6ipltstio» mmrm&t feut tli© predifitst® ms always amor-
ptottf * 
fig. ,lf 
01trsviol@t aad flsllil® Speetim ©f 
Me.retti?at@d fltamla %g 
Solution in 1 N aulfuri© 
aaifi I'aad iamodiattly. 
------w-"* Solutioa ia 1 fi ©mlfmrie 
aeid read 24 iaours after tie-
gQlutiOB.) 
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Tim absofptlea spsetruia of a solutioa obtained lay 
tot watei* BztmQtiQn of tii© mmtioxi froAuet of aeretiri® 
oxii® aad B|^g siiowed atosorptioa ptake and absorbaneles 
similar to tlies# ©f %2g* it is proba^l^r t&at tias tr@at-
mm% ¥dtli..liot mteT @atts«d Myir©lysis of tlie mmuTf mm" 
pomiii to protu©# mmmuTiQ hf&mxii® ant %gj^. exa©®» 
»r0iirl# oxit© a,pf6,i«iitlf tlie uymMm groups dmr-
tag til® feriatioa of %he mmu^f terlTatif®. 
file speetrmi of aa ataeomi solution 9t tht preduet 
fTOM, ffierciirl© aestat® aat pr®pa»4 with, iiot water, 
muM m% be tlsti.m@iiili©i tmm that of la tliis 
ease,, tli© eyaait® i» pro'babiy itlli pyeseat tor tli® ©oa'-
iltloas of r®a0tioa were mmh miM@» ttoa im fomatloa of 
tie Mretiri© oxid# pi*04ttet-, I\irfeli@mor®, tin® spe-otrum of 
tM@ proiuat ia 1 1 sulfarie mM isii»4iat©lf aa4 M lioars 
after aiss^ltttioa i?tg» 19I shows a programsif® shift 
temrt ti© speetims. fliis is ©xp©#tet as a ytsxlt 
of displs#©'iiieat of eyamid© ia a^id solutioa* la aay 
eve at, it is e^iftoat tliet a mlutiQO. ©f tbe aaterlal in 
©itii®r mt©!* QT wii stoows little «iiaiig# ia speetriim ttom 
tliat of B^g ©r iiat it is 0oE@l«iei tlmt th® eoa-
potiiid in aslutioa dissociates to yield th.® origiaal start­
ing ®attrial. fli@re is g©@S eviieaee for tMs aismptioa., 
for iJiQ^assay ®f tm aatei'ial mmm& mtlrltj approxi*t©ly 
80 pereeat tMat of 
fiaalll-, ©msimtioa ©f fig. 21 r©ir®als that tb® 
m 
mrmri& product still ooatalss oyanld® CMaA 
at but tM strong toaad at 6,0>< ia B,«-, whieh w® 
Mts iiiterpr®t®i as aa &mMe "band, liag b®ea aeaflj 0o»-
pletsly o^liteffttei* ftos, it smmB #«rtaim that i?e-
aetioa hmB oeewrei witli t^e aiiits gisoMps* 
a, Botli nefearl® oxi4® aa4 a#®tate .reaet 
with. TitaBin Bj^g, pr®swjabl|r wltM tli@ aiald# gs^mps ©f 
h, 'th% mmtlQM of Ij^g witk aerenrie @xii© 
ani mTmTi& as©tat© la pe©fea^lf aot tt»' «»§• 
Iiifj*ar@ft, ultravielet aa€ vlilble 8p«©tra wer® 
obtalii®4 tQT th@ Mitroiirifi a®®tst© i?«a®ti©ii ^roiwet. 
t, lo nrfstal© ©f ©ittor tM@ aerenri© oxlt® 0.3? 
mTmrlQ aeetat® protaet w©i« ol>taia®4, 
S* Catalytis Behavior of fitaraia S-i® In th® 
Oxidatioa of Iodide by Alip ^ 
3-# XatroAmetioa^ 
la tl» ©oupii® 0f atteapt® to iieasur# tuaatltatlvely 
tlie aptate ©f byomla# bj fita.iiias Bj^g aai 
ais©ovey®i th&t fitamia is a very aotiT© catali-st foy 
tke air ©xldatisa of iotid® to ioiia®, aai that to a 
miQh Issse-y extent, Ij^g is also aeti-re. Tli@ aethod ©»-
ploys'4 ia ti^e fersmiaati^m ©xpertmeats latolired th© etdition 
0f an QxmBB ttaafiard broaitji-bioBat® reag®at to m. atid 
golutioa of tli@ vitaaia, fii© ®x©©ss ©f bromiae was ieter-
»iaei smbsecpeatly hy addition of io4i4® amd titration of 
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Exseriaeatal* 
Si&ffilSS* %aa pifeparei fey tls 
hydro ^ nation of erystallla© vitsmia aat 
til® se #totaia#t witM air {&}, Tk@ 0oae©atratioa 
of soltttioas of tMs profiwet ms 4©toiiiia@a sp©©troplioto» 
metrieallf ttiiag a Btetoaa M iaitrtaeat aii4 tlie tsIto 
« 150 at SSt»i 1%M iptospliat© bmfftf, pH '7*4). 
aitrogsa was obtainei toy passing taak 
altyogiii tteom^ a, t»ia of Taaaioiis sulfat® (gs)# 
fe. teaetioa of with 
and salfari© a#M we» feTOttgiit to^tlier ia th© ©©m» 
pl«t« absea@© of iotiE® lihemt^i. was titrated 
witli th.l#sulfa%©, 
flie mmtlQU fsseal asod eoaslsted ©f a wite-moutli, 
0«ai0ai fiaate witfc %m mmlMw neeks. The larg© opeaiag 
ms elQset hf a foiar-loie steppef tteotigb whieh 
mm passei i&| a Mr#t tip# i'to) Ayoppiag faanal,. (#) a 
gas ialet t«lie feeaflag a fs'iMed glass disp«rsioa sfliatsr 
at Its ietwe'r eat, mA It) a gas outlet t«l» leadisg to a 
'mter trap outsifie tto flask, ' Wl&timm. aat gatarat«€ 
0alQm©3. eleotropes mm iatarodn©©'! timm.0. tiae imali®r 
sift© ABIS.* 
fte aoimti©!! of potMBB-iim lot Me ws pla^@#t in tiie 
flask aat, iritii raa^ietie stirrtag, ms 4®aeyate4 hj thm 
pmmm of a slow etm-m of ©xfi^a'-'fre® altTOgen. tuixjugb 
tlie sQlutlea for t^ liottrs# Conourrantly, tilut© siilfttrl© 
n 
atid, plae'®a. in tlis ai-oppiag fuimtl, was 4®aerat»4 hf 
Mtobiiag tiirougb it a slow gt»am of oi:fetn-f»e aitro^a, 
flte soiiiffli tJaieswlfat® solmticja, stowft In a 
touret, tot pi«¥ioiisly fessen fr©®t of aissolT#! os:ygsa im 
a fiailar aitiiati', l»«t4iat«ly iiresedlng tl® reattioa, 
@ip|fstallitt« mi tissolTet la ©atefmll|- ieme.i?at«t 
wat©3r. Alifttots of %M® w@m introteeet iat© tM »-
aetioa vessel •iisiag a pipet pr«Tloiisl|' fMsto«t wltl ai* 
tJpQ^a# Otlier alittiots mm tatoa tm a efseti^phot©* 
iiita?i® of tit® Bultnrle add 
was tl€sa aMe€ to tb® resettoa After aa inter­
val ©f stveml Mours anj ieiiae li'mmt&i. *s tltyatat 
poteatioaetrisally witli tliiesalfal:## flie tlaiosalfat# 
solution Cappi*c>xi*t«lf 0^.001 S) was ataiiiaMizsA pot^a-
tioBetriaallf by tJm tit^atioa of allt^Qts ©f a staMaM 
potassiiia ioAa'l® mlutim %^at©4 with petassium iotlftn 
m& tyiro'@'iilorl« ««ia.» pstaaalm .asltttlon ms 
l»r®fa]p®i. Ijf wei^t from pflaajff staadarA iia%®rtal.. 
A tfpieal mimtum eoataiatt 0,O13§ g. of 
812a. 10,00 '©f js0%*gfiiiia and 1©»0 al» of 4#© 
M sttlfmrl© aeid, all la a total ?©lyiM of asi ml» 
It ms m§&B:mtw tQ "teste riglA preeaiitlcias to ex-
«lmto oxy§»m|. la particsiiMr, tli« wa® 
tliromgh the vaa®t©^s smlfiite tmia wewf bIowXj aad all 
tufeing was elimi»at@i fjroa th.s gas tirala, 
M0 i&Aim was lite«»t©t uate.r tliese mMitlQus, It 
m 
was fotmij towefer, tMti tk@ aititioa of tliiosttlfat® to 
%M toBplettlj 4#a®?ttt©t reaetion aixtmrt resultsi. ia a 
slQW 4lsapp«a^aa@« of %M mlQie ©f 
%git, foiwitiQa ©f a fTili©wbr©TO 0OI0S* slailaa? 
t© that 0f obtained toy Tim 
#oi©i» ms reaiilf ©a th.© iatFotmftioa of al* 
aaA tb© fenmtioii ©f tm% ie-iiat mpMtj 
«. fl# gataXytie mtlm. ef .ga tte o-xMatiQa 
ixtagl -sl »aliig,,.j,gaiil.tos»  ^
»©liu.tloa pdtassiua ©oatalaiag ml»© tM starelt 
ia4i0at©3P, vm plae®& la a S90 Hi* wiif^motith. eoaleal 
fl&ak equiDpt wltM a .rufe^er itopp®ii? tls-Qu^i 
wMti^ passed a inlet %uMf 1111?®% tip ant tutoe. 
the soltttioa i»s @liry«d aagn»tieally, fli® 
lalet tttbt ©aiei in a frittei glass dispsi'gloa qjI» 
iader# fii® soliitioa was t®aoifat©t BQ Blamt®® wltk 
•o:^0i&*t'rm ait»^g®ii.,t Qxy^a-fr©^ sulfurle aeld was 
tMa pip«tt0t iat© flasJc tMyou^ tlit outlet tmfe©, 
fte ®xgft aolutlea was %Mu aM®t» fh© flow ©f xiitTO^gea 
ms steppe t, a 8t»aii of ai-i* ms tliroiigti tli© 
soltttloa, mat w&m tim wm MMm* Si# all? las 
unfter eeastant at»spl»yle pr®s®ii?© plus S em. 
of mmmjg 0lbt&im& hy tl» mgmal pttjsaj?# 
lator* Afttr §»0 siatttes, ttos sir stretm m& x^flaeed 
•afemiptly fey a atstaa ©f iiitregea. this was .©©ntiimst. 
i*0' minmt®s* fa® ff®® i©€is@ was tli©a titrat®i wltk 
m 
standard tlilosnifate, the • l.att@r l3®iag st0»t mder 
®SFiia-fp®e iil%y©g©m la a liathMtt aaA ieliTei'ea 
to tlie reaetloE vessel without exposure to air. A siail 
s1;i?#iia of aitro^a wa.i ©ojatiatt#4 turiag tli# titratiea* 
fli® tetaJl Toluae is easli reastloa ms SSO »1« la 
%li« 0o-ars# of the ituiji Wm ®lga> potaisim 
lo4ii® mi& swlfmri® w%m mri®t as ies©i*ltota h&lm, 
fm al, 0f a 1 p#r0eat i©lm%ion ©f-starafe ms att®i ia 
rn&m @as«. fJae sodiam thiesmlfat® mXn%i&u C0,0©S§ S) 
was staaiarSl2#4 hj %l%wm%lng mliqmt'B of a ®:tiaadai»4 
soMtlcsa of petasilia ietat© tr«at«i with petassiwB 
iotlt® mi- seiii tJsis iMomilfat© solutiea 
»maia©d ©©ns-lant la sea®®atrati©a t^r onx % mmth* A 
1 p©r®@at solmtioa of starefc sewei as iatieatei?^ 
^k® ®xp#riB@ats weir© all im at mtm ttmparatoi?®, 
i g®. Is el.©s#3e atteatioa •ma paid t# temps 
ia&ssmt'li. as a i©arc« of esmw is inhsTOat la tli® 
Mthoi|. se@ oaiei? jresiilts* Iii several eicperiBeiiti 
tim gaaes leftViag thm mmttm w^sml mm fea^tsle-t 
m soltttiea of potas®i«si istiag| m loiiae was ®©lles.t@t 
ia tHis tyaip is mw tto® raas# 
cil' 
»a0ti<»a ffiixtmre tk® seltttiea 10*00 ml, Qf 4*iS7 
I gmlfttrtt aelt iflmal m&matmtiQmt O.lSi 10,0§ g. 
ot pQtassim io4iit aat 1Q*0 'iq1.» of 1 f^roemt stmwk. flit 
aasttat of C&littt©ts @f aelatioas .staatarfti»a sp®et£©-
m 
pltotoae.tri0ally) varied from 11^ g. to 448 ^g, Thm 
total f©l^j»e. qt the ©©ititioa ?«s SgO al. fM# results of 
tbis s®ri©» Qt «zp«iriaeatS' are atiowa. la flg» Bi* 
Cii) fkrtmtioa ef potasaiua goaQeatga* 
Mom. Ia Qmh mmtlom sixtmif® was pla©®l fi»0of 
%ga» 3.0»00 ml. of I sulfuric aoit aad 10*0 ml. ©f 
1 stai'tli.# fM® aaottat of p-otassim io4l4© was 
vari©4 fTO® 2«0 t© 3'i#0 g. the resilts &m sliom ia Wig* 
g^. 
Cilll WmlmtMn ef •mlfiirio a©lt #oae®iitgation. 
In .aoh reaction miitare »aB placed IS&j^e. of XO.OO 
g» of potasstis i@iM® aat 10»0 ®1, ©f 1 p@r®@at BtaxQh, 
fh® @o»©atratii©a ©f ealfwirif aeii ia tie flaal solution 
was irari©4 Q-^Qim » t© §»2fB 1, flie »milts ay© 
showu ia fig, 
llfl Sffeat, of aigitig tl» %en gQlution* 
0iystalliiie was tisMlvet la wat©-i? and alituot® of 
tlie soltitloa •batea at iatsrrals for spset^opliotpseti?!® 
ant foi* a ietamlaatiOB ©f its eatalytie 
'ilie spaetyspiiotoiistfi© mM&mmmnts mem laafl® 
©a a solutieii at p& f#4 witM O^S M ptospliate. 
Tim eoaditioas for eatalysii tetessaimtioaa w&m lieW 
©OBstaati gS0 ail, total Tola «, 10#0 ml. QS 4,S§? H sal-
furif aeld,. 10,0 g, ©f potassl«a 10 ml. ©f 1 p®r* 
mn% 0tar#ii, i-.0 siamtes w,mm%lQM m& i siattt®® ®ii»©pliig 
T^tli aitrogem# 
fit. Sg 
Catalytic Oxidation of Iodide If Mr mm a 
FuaotioiJi of tJie ilmoimt of %,ga 
Turnover Number 
w 
to 
a 
t: lO 
O 00»0"0/- -x 
O H 
Iodine liberated - Milliequivalents per minute 
Ilg* 
Oatalytio Oxidation of lodid® by My as a 
I'unetion of Potassium Iodide Ccjaeeatratlom 
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120 0.006 
0.005 100 
1° l iberated 
80 0.004 c 
a. 
0.003 S" 
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40 0.002 
0.001 20 
0.000 
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Potassium Iodide -  Moles per  l i ter  
tit, 
Catai^tle Oxitatioa of Iodide hf Ats m a fnadtion of Smifuri® A«id Ooneeatratiott 
105 
100 
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> 40 
1° liberated 
0.004 
20 
0.002 
0.000 
0.300 0.0 0.200 0.100 
Sulphuric Acid, Equivalents per liter 
ios 
,ae oataiyst> Isiag the smm ©oaditloas 
giT®B abo¥® ia li)> was saljstimt@d for Bx§a« Omly 
m&ll -sttomts ©f lodia® w#re An appfe©!-
abl® Momat ©f i&&im m.B life«rat®4 wtem a ©f ilgfitt 
f*©B a are ms Into ths flask, 
%gy» Aa mmmM ©f st«.at«M sodlm tJilosttlfa1» *s at€«A 
t© aa goMtloa ©f 2 *62 sg, ©f 
4*© S sttlfmri# aeM. fa staatiag %tm solutloa slmageA 
ia mlm tmm Qiraa^»j»4 t© f#13ioW'-'b3rown, 4ft@r 8 .lioars 
soliitiea was titratdt foteatioaeti'ieall.y witli iofila#* 
flie i©iiiM r@tmi3r#4 was f©? tk® • 
tit ratios qt th© titissttlfttt© mlqm* ttm »dii«tioa of 
•%2ii is ia mgr©#»iit wltli tla® 
©^senfatiea »p©rt®€, ia se#ti©a l» I last paragraf^l &hmm, 
fMio sulfate is a stroa^r r@dii©lmg age at ttiaa aaA 
hQth mm QxMim€ by ttoi i©iia©^» 
A mlatim ©f ms pi?@fa»4 •l»y tim ©staljti© 
&ft»g©iiatiQ'a of msiag ay^tattts ^of ©ieHl aad 
Mmrit C»|. Aft ©f tMg selmtiea emt&imim-
mg» wm to aa solutioa 
•0oatainia,g 10 ml. ©f 4*0 S «jilf«rie a®ii. ia EO0 ml* of 
mter, fh© thm titrated poteati^metyically 
•with. st«ftiayt io4ii»-. A mmpth titmMm ©tfff® was q^-
tai»a, oa© et»ivalsat of o:KiAi»i.ag a^Bt a©l« O'f 
f«twirei» fli®' poteatial at tti# Mit-»p©iat of 
til® titfatiea was -f-©,gi Tolts on tim hyiro^a seal©, this 
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tmtmwi tliat is, tte displiiaeB»nt of mjg&n tron tJi© 
solution Ijy a stsi't.aa at ^otes stop th©' »-
aotloa sliarply. Auxiliary s:Kf8^iatats sliowsA tiiat the 
Maetioa eoatiaws a:^pro^laBtely t&r#0 mlamt®® &t%mt %h®' 
styeaa was mpl&mi. hj aitrog«a« fli# timm iaterral® 
•aat ratts of .gas fl©w aai stiri?i.ag wr© tml& ®asta:a% ia 
all of %h» _ mm^ 
Am mm tTom fi,gs> MB aai 24, v#lo®ltf ant 
aombsr wltii iaereasiag mm%ntm%iom ©f potassiina 
«a4 mith immmlug esaetatoatloa ot a©ii. In a 
meiitral solmtloii,, pH 7, pi^dipHa-fce bwffeir, ao oxidatioa of 
io4li© ©teiar-s at all. 
Bata BhQvimg t.lia ®Ma^ la tli© positioa ©f tlie 
absos-ptiaa peak aM ta afesofliaBSj, t©g^tH®r wltli tuFn* 
©T©!* amb®i?s.as & tum&tim of tii», art sMowi ia faM@ 
t, fMf ilffereaees In -bmsaow.?? number aro of rae o^teir 
of a©.ottta@|^ of til© @xp.®rln9jital work aat indieate UMt ao 
appy®t«iatii® wriatioa ia eatalytl® p^mr of ©tours 
m aglag* 
4, Dl@msaim» 
a, Vj-fegiaia. &s aa ,Q»ae>a Oxygea 
#a3frylmg eotealt ©oaponnig !ia.ve besn iessxibet, notatoly 
tto ddrlTstiTts of di®alicylal®thyl®30»43.iatn@ CS9)-» of 
m &&he.ltms tiller it© laixtar# 
1401 j aafi %M e0%alt#ms terlvatit'es <jf hlstlilm® |41|. 
fliat %2a» wlil©Ii results tmm %M aetioa of oxygeo ©a 
lot 
fafea^ s 
farlatioa is iibsorptioa Maximua, Absorbaiioy amd 
fttatoTtJ? IluiE^l' of %ga ^clution on Starid.ia# 
fi» Aba©,rpti©a mmfmrn fwmmm fcmb#r 
faottrs Absartea©!- Itwif, per mia. 
per ®@i® ©f 
©•s • 0,§f4 fS.i 
S.5 356-» .3fi2 m,b 
2 3S6»§f .SW t4,..g 
sss-is .SiS 6.S.4 
iia S64-§$ .Si4 48.1 
1S,.S 3i€-®S ,;3ie §2,,a 
S:§4-^S@ •S04 ma 
2©. 6 §SS»§§ .ss? so.4 
SXtO ig@-SS fO.S 
5i,.0 5iS»§i •seo i3.*4 
«,0 • Si5*i4- -gii M.g 
fs.e •S© 
%liospi«t@ buffer, pS f«4» 
uo 
tls bi«lant coDalt oompound alght be a referaible, 
ox|'i®a-oai'ri®i' is not Imonmivmhl^t, As- aieli, it siiomlt 
toataia sol©«smla»' mjmn is tli# .f©m ©f a ^®mm irotip 
xinkimg to^'tlisr tm totealt atoms* &mh irnxmo groups !*©•• 
a«t wlfh. i©ti4® t© f©i® fr@« i@iia©. tli# failar© @f 
"I© liberate l©4iii@, as Ao* experiaeatally sIsq'T®, leats 
m to tliat tots mot poiaets a liakag®. 
Se-reral ©tl»r ©toitrratioas wM«M Mar oa tMs stibjs®t &m 
worth mmr€ing* 
Tim iiaisa^etie sli&ra#t«i'- ©.f mn h® iateirprettt 
either m twtvuX&mt eobalt or as ©xy^^aat«i fei-raleat ootoait 
|#i), fM passa^ ©f ait^ogia tbroagli a solm« 
tioa ©f at SO0B %#aperatttre d«s m% a «liaagi 
ia- tliQ al3i9#i^tii©ii ©f ©iti®!"' In tto Tlslbl# 
-fete ultfa violet, m migom 1® if mfm^ 
being y#a0¥@4 hmmu mMmisg, Momornr^ tli@ 
#hairmet®ris%i@s of tte pela^@frapli mm of Bj^g^ a.f® m&t 
&mnm& oa aftfiitloa ©r »ssTal &t o^gea fr©a tli# 
ssjlmtiea#. 
a pwmx& gr©up pf©s9at ia. mum ^ e::^@et©4 to 
pass to melecmla*- ©sygta m %'m mmmmi&m of to 
%a byt»ataeat witli ©faaite.. Me svolutloa of gas oeottrs 
tttriag till.® aoiwe^sioa, lioi»f«r, pTOVitiag tafttmr stjpportJ 
f©r til# afeseaee of a pei-exo-
fh© B©l®#ttl.s2r wigh.t of Titaisiii im& mt hmn 
ietemiaet* iireet mmtim&s for ltd ffi@as«rei»at iafolTiag 
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ia wmlmltf QS the oxliatioa of iodid# t& f»# 
i,otiae by air with eMEglag ieild® eea'seatratloa, fig, 
23, similar ?l©t8 for mm-ym&tl® reaetiess* A 
plot mi r®«:iprpt©3, welmitj a,^3,ast y®€lpro8al l©il4@ 
eoneentffatioa. yieM®t a straight lime, flf, BS^ ta agr®®-
mm.% wttli staple ©azfat l4i]. t&« valw ©totaiaet 
f©r -till® ii#sdsia%l©a ©oaataat @f «-€mpl©x 
Ceassfae-'smbstrnt© Sg « 0,S»i M, Is Mrat ia 
@'©mparl#0a with Ig valw#s ©f iiost mzym mhB%wmt& mm* 
pie»s» 
QYerall »aetioa, Qf ©©u^s©., larolf®® tli© hy&m*' 
gia ion, 0g +• + 41* s 41® + s# ttet it im aot 
iftirprisittg to fiaS -fcii® reatliioa ispeatent oa th® hiy4^o@sii 
loll soB.08S"fem%ioa. ii'- pl@t ©f ^etiprooal felo-eltj a^iast 
r©0lpTO©al aeit ®oa©®at3?atioa gm% a stral^t llm®. imAl* 
©atimg tliat only ©n© liytro^n ion eatefs iato "toll© rat© 
©0aty©IllBg fif» 2$, QmsMml&g asii a» 
th# sufestrat©,, ti» ti8so#iatlon eoastaat .bas tie ruXm, 
Eg » q.mm. 
Cyanit# atts as aa iiiliibit©i? f©r tl^ts system, for 
Bjg rtilsh is foBsaa by the addition of ojanUe to 
18 iEa©tiv® as a ©atalf-st ia ©oaeemtratloas .©ompai'at)!® to 
these of Xt Ms l}#®n i®»astrat«4 tMat ©yanid® la 
detailed ffom Bj|^g toj inratiaticm witli ultra Tiolet ligbt 
it I aa& tMi# i« ia mmvi. with th® eat&iysis ohs&m&& 
mb&ti til© soluti®a mm Irm* 
fig. 3S 
Gatalyti© Oxitatioa of Iodide hy Air; fl©t of 
S«eiprocal Velocity, v, (fcoles per Liter per sitiute) 
against Reoix^rooal iodide §oa©©atratioa, S, 
inoles per liter). CaXoulatst fro® data of 
fig. |S. Sg » 0.40 M; f £ S.S x 10"® 
iaoi®B I® p®r aiaut© Caaxisiia J, 
600,000 
,200,000 
800,000 
Substrate: KI 
400,000 
0 
0 5.0 10.0 20.0 25.0 30.0 15.0 
fig,. Si 
0atal^to Oxiaatioii of Xodit# Isj idrj Plot ©f 
BeeijrQeal Telocity, v, (Mol®® per Mter per sii«itt>| 
aiaiist iteoiprocal Suifurlo 4®id Goncentratioa, 
S, (eauivalarita jtier liter}.„ Oaloulat®d from 
•iata of fig, m. Eg * 0.4icr| ? « l*f 31 io'® 
aeles of I® per miout© (laaxiwa wXo.eity) * 
116 
,000,000 
800,000 
600,000 
400,000 
Substrate: H,SO, 
200,000 
20.0 10.0 30.0 40.0 0 
/s 
llf 
'Uelag tl» tecflmlcpe ©aployeA in %his work la 
•Aisfct a st^aaii ©f air was pass®i thfou# aa aeM i©l«tios 
aad from wfiiisH to.fir©^a ©imiiite would 1© rapitly swpt, 
it is topossltol® %© study tMi iJ^ilJltioa 
P.r@iimiaary attempts %& ©^tairn ©xiiatioa mder mom 
mmlf pfejalolegi®®.! eoaditioa® wsr® -ptrfQimed by laolai-
lag B^mml pum proteias ia tlie mmtion BixtuW' with tli© 
©bJettiT# of pi?©fIding a mmtm wliitli algkt efeaa^ tls© 
©oaditieas ^of asitity iiaier wliio-a tli® ©ataljsis omum, 
lo sigalfi®aiit oxliatlea otemri«t, mmm la perl©is of 
tint up to IS wdmitms ami pH Talmes &&mi to 2.i. ifoy 
dit hi3ti&im attive-t© %M mtmlfst in jatmtral selutios. 
It SQ«ms tuit# liowsTir., t,list mi^t Itav© 
pfcysiologi#al iipitifioaa©® ia oxitatif© froetsses imolT" 
Img i©iia®, as mlx as la ot&e? oxitotiw ©ataljrses. 
5* S^SSE* 
a» ¥itenia ftately^ss tMe ©xidatloa of ioiit® 
to tsm,iotiae al» ia meii selutto, 
b* • fl» rat© at whltli tli® &i^ ©xii®-llo« of IcsAlt# 
meurm *as ffi@asii»a at vsrleas 0oii®®iitiratioas of 
potagsltia aai smlfuri© Mii. 
s, flis 'SFfitaa resembles mii ©ampaatis sjutrnm iaasauoli 
ms pl©ts of th# wioeitr verstts rteiproeal sttb-
atfat# @©a©eiiti?ati<ia yield a stralgkt line, .©Qaslderiag 
potassiuB io4ii«- and sulfms'ie aeifi as smliitratss* ¥ala#s 
for tMe 4i»so©iati©a eoastant ot ti» "«aapw-safestfate** 
118 
soaplex wy# ©l}taia®4. 
fi, ftteraiii B|^g does aot ©atairs® th® all- Qxiiatloa 
©f iodi4« ia tMa goseeatjfatioa eiaployti sM tlerefor® 
@yaaii@ fa&y ©oasiAerei as aa ialii^ltsr ia this system. 
«, It ms fostmlat## tliat th© eatalftia teete^ioi? 
©f Titasia iifr©lT«8 mAdltiea of astestilar oxygen 
1© th® livaiea-fc #0toalt atoms of fojfmiag a bimelear 
©ospoaai ia wtA&k t*w sofealt atums linked tMrowgfci a 
p.e^i?9Xo ^©ap. Vitamin S'3,gg_» lows'rey, tiafier esBpletely 
oxyeim-ff«(e ©oatittetts failtt t© oxidig# lo4ia© ia aeid 
leltttioa aad tMmtQm. ita©lf eaimet ©oatala a peTOXo 
1-4 
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of ® Mixtmn <5f o©Ml*l»f»e aat coto-alt-coatalaing 
mterlals, 
f, I»©#a. tlmii om mole of eaytecjii tlexiie aM less 
tliaa m% a©!#' of kftT©^a is. px-oteeet on a@lft 
iifdroljais Qt vltaaiB. %g. ' fli® am of tb© two approaetos 
oa«. So -taf^oa is prodmeet .tus'iiig tte aeld hySiro* 
lysis C5f is pr0to«M© tkat tli®' ©arfeoa 
die®: lie • pi'.oi:a@#€ ia lysis arise® from',tlie oj&aiis 
of »j_g. 
8. A metfeot f tbe pftparat.ioa ©f tb® r@4 a©it 
f3Pa^»at was 
t» ' Att«pt'S weM *4© to .ptarifr f'rag-
meat fey - puielfitatloa, ©©mterewj'eat ilttrltation, ioa-
•exQliaiif®'. aafi sh^safttogmpiiy. , Mo ©.rystalllEabJ^, 
ir®t fra^eat wms ©l>talB@4 fey aaf 
10. Attempt# @i*3rstalll» wital salts of 
tl® aeld fra^at alas faJlet, 
11,-., ea@ai@al ami pli|®i©al properties of tli© 
r©4 atM'fra^eat mm «stablishs4 im js© far as eeuM b® 
ioiiis ©a a mlxtttr#. of .»l,att4 iiat#rlalii. 
lt.» fM lsf»ar@4, «itiravi©2at- aa4 Tisltil® ipietra 
of tbe »d a®l4 fmgi®at we?# ofetal»i» 
Ig., Broain® y#aet» •with. tHe ire^d.afli fmpiaat-# 
14* fh© protuet pyoteeea'Ms a imrteilj 
spe®t»iii fmm tlisit ©f tls® re^d'asia fra^aeat ant 
it qai^® ln»luble ta *t©r. 
ISl 
3.5# -Afetsapts at tttaatitative HsrominatloB of 
»i aoi'i fieag»Bt ibeeaus® of triftiag at tli© 
©a%oiat» 
IS. ®p0etf0pliot€ai®t?i# stadies of tl@ »t mi& 
tm^ nt 0ymait© ttrlTrntiTe mm A.ljso.i^ tiQS 
at g?8 mm ©f tMis -nwnapcsttEi suggislis UHat oyaaid® €ioa« 
trlljtttds ia tkis wgioa# 
a,?, f&e mmtim ©f tl» mi. acid fmg»@at aai 
mmtlQ anliftrli® yi«M«i aa auliyiirid© as sliowa by tb® 
inf»»t sgtetima ®f tli© 
M; fl» mmtim pr©4uQt of «at aeeti® aalasrdi'lS# 
yi©M®t a p»dwt wliieii eonM, Is© ©itber aa anM|tri4© or 
ay© lit 
If. Tim UGtmmm. Maioaait® watt ion. •witii Titaaia 
was sttt4i»4# 
go, 4 par© mmtim ^m&m% ®©nM m% b® l«©la1i®4 
tmm tke reaetloa alxtti®® of altollnt. hfp©-
oliorit©^. Boms aain®. fetmatlea ©•<i«rr@4, liow-
®rmr„. 
21. MQ - «aoaia was pi'od«e#4 is ttoe Eofmaaa rtaotiea 
Titamia Ij^g. 
gg. fitamla »18 mm%s wltii betli mmurl^ ml&® 
aai atetat#, profeablj tooti^i a»Me wemips 
Qt th@ lit aol®«3a • til# twj preimets ©totais&i mm prob- ' 
atoly aot the taiai. 
as, AmXfBmw 9f tim 3?«aetlQo pfoin^t of Ij^g msA 
mipmTiQ gave mmmf to eeMlt mti©s appfoaehiiii 
Jt ig aot p©ssiM® to hm tii® ii 
attastot. 
g4.. m3.t#sTioMt aat vlsiM® spsetm of 
til# mw&mi& mmtim p»©4uet w»m ©btaiaei, 
2i, fitaaim ©atalfg®® air 02d.iati@a of 
ioiit® to f3?t# ioiia© ia ®©i€ s#liiti0a, fo a l«ss«f 
€lesw#|. •'fitaaia %g aaA tto ret mM fragi»at are also 
m%im m ©atalysts. It i® froMM# ttiat eatalyti© 
aetl©a ia«sl.v®s th® dotelt atoa* 
8S,, fb# m%m ©f til# sis' ©i:i4atioa of i&iia# hj 
%Eit ©atmljsS# was neasuroi witli •rarlous e'0ii@@ata?a.ti©n» 
of %ga, iotii® a»d a©it* 
19. Plots ®f r©sipy©tal veloeity versus »©ipyc!©al 
0©iii-emtrati©a -of ioitd® s«lfu?t@ aeli yield strai^t 
lii»s. 
a©. Yaiu^g tmr t.li® tiis^ei&tion @©ast©at of tb# 
©atil^rsis mmsXm mm 
29 • In. tfe® #0mpieto ais@»e© of eq -^ida*. 
tioa Qf i©dite ^lils faet «llaijmt«g th© 
fossiteilitf of a -p&mm gip©mp la % % * 
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IBB 
fl,. AOTOWBlD'^aS 
fh# autHey is pl,©as«t %Q m.M aa a@toowledg®eat 
of pratitmie aai %© tl» lat© l3r. fetoert a» 
B%^Mm ttad®]p wfaom ttoi® was origliiaily 
f© Ir. ^rfsf Bid hi» «tio itssi»t thi® gttitaae® of tto 
eoatiauatita of tliis rtseareh following tb# i»@i^ttafel@ 
€@ais« ©f 1^. i#al.©'®:fe,. tlie aithojf will h® fommr grata-
f«l'f©r tto,« iiisfiratioa m.& smg^itioas supplied. It 
ms a pTivilsgi «a4 a pl@astti« t© %@ asaooiatet with tli©" 
to®a miat ©f ssieatist Har«j J3i#ttf 
tm 0)nmmu@ fiaajioial supp©»t ©f, aat tli® Titmia 
®ig sappiiet toy., tH® laatitot® tmr M^tieal a®s@a3reli, 
lew Mmmwirn, Sew 3"©»®y, is apprediatiwly &otoowl©i@®d» 
for tli@ titiag ®f tMs tli#sis liiitor ®©®t Aiffieult 
aii€ tpyiag ©onAitioas, mmy ttoa&B ai?© ®x:pi*©ss®d t© Mj»g. 
l-rie3?l|'» Mdf® iafdftaat,'towtferi is m ©xprtasion of 
appreeiaticsa t© li®*' f©r li#y attitmie aat moral support 
i«?iag tM© iitttte'r*® @Qll©@i traiaiag. 
